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HE renewed interest in the surgical treatment of cancer of the cervix again 

raises the fundamental question—should cancer of the cervix be treated by 
operation or irradiation? Actually the question is not so fundamental as it 
seems. Certainly, in Stage 0 lesions, there is little need for treatment by irradi- 
ation since cure can be effected in practically all eases by complete hysterectomy. 
In Stage I lesions the surgeons and the radiotherapists have little to quibble 
over since each does a creditable job provided one accepts a cure rate of 70 
to 80 per cent as good. In Stage II lesions there seemingly is really not much 
to argue about since the cure rate averages about 50 per cent by either method 
of therapy. From this point on the radiotherapists have the better of the 
argument because few surgeons, except of course the evisceration-minded ones, 
see any good reason for trying to remove the uterus and pelvic lymph nodes 
when the disease has extended laterally to the pelvic walls on one or both sides 
(Stage III), or has invaded the bladder and rectum (Stage IV). No specific 
and direct answer seems possible, therefore, to the question. Both methods of 
treatment manifestly have their place. 


*Presented at the Seventy-seventh Annual Meeting of the American Gynecological Society, 
Hot Springs, Va., May 20, 21, and 22, 1954. 
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One striking fact, bearing on this question, does emerge when attention is 
given to the reasons for failure in the earlier lesions. Few patients are saved 
by operation when the lymph nodes are positive,’ and recurrences in irradiated 
patients are found frequently in the lateral parametrium. This suggests that 
the tumor cells were already outside the effective area of irradiation or operation 
at the time of treatment. It seems reasonable to suppose, therefore, that the 
same patients are being lost by either method. If this supposition is correct 
better results can be expected only by more extensive operation or more adequate 
irradiation of the pelvic lymph nodes. Actually, there seems little reason to 
believe that the radical Wertheim has much more to offer now than in the past 
beyond a significant decrease in primary operative mortality. Pelvie eviscera- 
tion with extensive lymphadenectomy might give better results for the primary 
treatment of the disease but it requires great fortitude to recommend so mutilat- 
ing a procedure as this when other approaches may be safer, less devastating, and 
perhaps more satisfactory. It appears that improvements in the treatment of 
this disease are more likely to be found in methods giving better irradiation of 
the pelvic lymph nodes than in more and more radical operations. With this 
thought in mind we embarked on a study of the effects of irradiation of the 
parametrium with radioactive colloidal gold. 

Radioactive gold has several properties which should make it an effective 
agent for irradiation of the parametrium. First and most important is the fact 
that it has a short half-life of 2.8 days and, second, that 90 per cent of the activity 
is in the form of beta particles and only 10 per cent in gamma rays. The short 
half-life makes interstitial injection feasible and the high content of beta irradi- 
ation means that the majority of the effects will be manifest only in the im- 
mediate vicinity of the gold. Finally, the particles of gold in the colloidal form 
are so small that they should enter the lymphatics and be filtered out by the 
reticuloendothelial system of the lymph nodes. The radioactive material should 
be found then in the very same areas as the tumor cells, namely, the regional 
lymph nodes. Preliminary work in animals has shown that each of these par- 
ticular properties does make radiogold a desirable agent for use in cancer of 
the cervix.2, When it was injected directly into experimental tumors in mice, 
sufficient irradiation was obtained locally to eradicate the tumor without killing 
the mouse from total body irradiation. When injected either subcutaneously 
or parametrially in rabbits the radioactive material accumulated promptly in 
the regional lymph nodes.* These favorable results in animals led us directly 
to the study of the gold as an agent for irradiation of the parametrium in women 
with cancer of the cervix. 

The first problem that had to be faced in the use of radiogold in the woman 
with cancer of the cervix was that of deciding whether the new agent should be 
used first in advanced and hopeless cases where no harm and little good could 
be expected or in early invasive lesions where cures might be expected. We 
chose the latter, feeling that only in such early eases could we find out quickly 
whether the radiogold would concentrate in the pelvic lymph nodes following 
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transvaginal parametrial injection. A few patients were selected initially in 
whom a radical Wertheim hysterectomy and pelvic lymphadenectomy seemed to 
offer as good a chance for cure as treatment with x-ray and radium. These pa- 
tients were injected preoperatively with tracer quantities of radioactive gold.* 
Examination of the lymph nodes and loose parametrial tissue removed at opera- 
tion showed that the gold was found in macrophages in the parametrial tissue 
and in the reticuloendothelial cells of the lymph nodes, and that all lymph nodes, 
including the most inferior and superior of the external iliac nodes, were radio- 
active. Also, very little of the injected radiogold appeared in the circulating 
blood. These experiments showed that the pelvic lymph nodes could be irradi- 
ated by this agent but they did not show whether adequate irradiation to de- 
stroy cancer cells in the lymph nodes could be achieved safely. 


TABLE I. INTENSITY OF IRRADIATION (REP) CONTRIBUTED FRoM BETA Source ALONE IN 
Various PELvic LyMpH NopES AS BAcK CALCULATED TO TEN Hours FOLLOWING 
PARAMETRIAL INJECTION 


| ILIAC 
PATIENT OBTURATOR HYPOGASTRIC LOWER | UPPER 
1 21,000 23,000 12,000 6,200 
2 8,400 18,000 13,000 4,400 
3 32,000 30,000 12,000 6,500 
4 22,000 25,000 15,000 15,000 
5 24,500 23,000 7,000 4,000 
6 20,000 18,000 6,800 3,500 
7 47,000 22,000 13,000 7,000 
8 58,000 30,000 12,000 7,300 
9 30,000 18,000 15,000 6,800 
10 46,000 12,000 8,800 nae 
11 19,000 15,000 5,700 4,400 
12 ban 22,000 8,000 6,000 
13 30,000 34,000 10,500 6,100 
14 63,000 60,000 32,000 na 
15 22.000 15,000 14,000 7,000 
16 99,000 75,000 8,000 6,300 
17 52,000 49,000 22,000 — 
18 58,000 42,000 30,000 14,000 
19 86,000 78,300 psi 14,000 
20 33,000 33,000 40,000 _ 
21 43,000 23,000 13,000 — 
22 23,000 36,000 nan 16,000 
23 29,000 es 13,000 ~ 
24 one 22,000 8,000 6,000 


The next.step in the study was to determine whether adequate irradiation 
could be achieved in the lymph nodes to destroy tumor cells without producing 
excessive damage to normal structures such as the bladder, rectum, ureters, and 
pelvic nerves. For this part of the study early Stage I cases were treated 
with gradually increasing amounts of radiogold, each followed by pelvie lymph- 
adenectomy and radical Wertheim hysterectomy. It soon became apparent 
that doses of 50 millicuries in each parametrium were not especially hazardous 
and that the lymph nodes obtained following this amount of irradiation showed 
cytological evidence of profound irradiation. We were fortunate, too, in finding 
a few patients early in the study with positive lymph nodes in which the tumor 
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cells showed the typical effects of irradiation. In a group of 24 cases the amount 
of irradiation which the various lymph nodes received was determined by meas- 
uring the gamma radioactivity with a scintillation counter in nodes removed 
at operation. From this value the total amount of beta irradiation was caleu- 
lated (Table 1). The quantity of irradiation is given as reps per gram of nodal 
tissue. It is not permissible to consider a rep as a roentgen (r) for gamma rays 
or x-rays since the relative biological effectiveness of reps and r’s for cancer 
of the cervix has not been fully determined. Even assuming, however, a ratio 
of 2 or even 3 reps equivalent to 1 r, it is evident that most of the nodes removed 
received much more irradiation than is usually achieved by conventional treat- 
ment with x-ray and radium. Furthermore, numerous lymph nodes were ob- 
tained which contained dead-appearing tumor cells. 

The localization of the gold and the distribution of radiation in the pelvis 
have been studied by several different methods. Diodrast was added to the 
radioactive solution and x-ray films were made immediately after injection. 
These pictures show that the entire parametrium and the node-bearing regions 
were diffusely infiltrated when 30 to 40 ¢.c. of solution was injected on each side. 
The next step was to show that the radioactivity remained in the same region. 
Measurements with a scintosecanner, repeated several times during the first two 
weeks after injection, showed that the radioactivity remained unchanged in 
the area of injection except for decreasing intensity due to natural decay of 
the radiogold. Measurements of the total activity in the uterus, tubes, ovaries, 
lymph nodes, and attached tissues removed at operation indicate, on the other 
hand, that only about 30 to 50 per cent of the expected activity remains in 
the structures removed at operation. It is evident, therefore, that there must 
be considerable spread of the radiogold into tissues beyond the operative area. 
This, of course, is desirable. Other studies have shown that the lymph nodes 
contain more radioactivity per gram than does the areolar and fatty tissue sur- 
rounding the nodes. Studies in animals have shown that the radiogold begins 
to appear in the lymph nodes within a few hours after injection. All this 


evidence indicates that this method of irradiating the parametria and pelvic 
lymph nodes should be effective. 


In the actual treatment of individual cases, especially those in which maxi- 
mum dosages of radium were to be given, it was, of course, necessary to measure 
the contribution of the gamma component of the radiogold. These measure- 
ments were made in most patients with a scintillation, probe-type counter in- 
serted into the bladder and rectum as soon as the radiogold had been injected. 
Such measurements indicate that when 50 to 65 me. is injected into each 
parametrium, the bladder, rectum, and cervix will receive about 1,200 r, whereas 
the mid-parametrium on each side will receive about 2,200 r. These values do 
not, of course, include the irradiation contributed locally by the beta com- 
ponent. Similar measurements were made at the time of each radium applica- 
tion, making it possible to approximate, at least, the total amount of gamma 
irradiation delivered to virtually any area of the pelvis. - When two radium 
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applications are made, it is apparent that the entire pelvic region receives a 
fairly effective dose of irradiation and that this amount can be achieved without 
overirradiating the cervix, bladder, and rectum (Table IT). 


ABLE II]. SRAGE ADIATION I} ICAL ATE IT ADIOGOLD AND DIUN 
TABLE IJ. AVERAGE IRRADIATION IN TYPICAL CASE TREATED WITH RADI LD A RADIUM 


| CERVIX | BLADDER | RECTUM | MID-PARAMETRIUM 
Gamma Component (r).— 7 
Radiogold 1,200 1,100 1,200 
Radium 12,000 6,000 5,000 


Beta Component (rep.) — 
Radiogold 0 


The results obtained are based upon the study of three distinct and separate 
groups of Stage I, Il, and III cases, treated during the years 1950-1953, in- 
clusive. The first group contains all patients (116) in whom the parametrium 
was irradiated by the transvaginal injection of radiogold. In many patients 
of this group the cervix was also treated with radium. In 70 of these patients 
radical hysterectomy and pelvic lymphadenectomy were done following com- 
pletion of the irradiation. All patients not subjected to hysterectomy received 
full radium treatment of the cervix. The second group contains all elinie 
patients (126) treated with deep x-ray and radium during the same period of 
time. The third group contains all private patients (132) of one of us (A. N. 
A.) treated with x-ray and radium during the same period. The exact details 
of the x-ray and radium treatment in the second and third groups need not be 
given since the dosages varied somewhat. The x-ray was given usually through 
four portals with an average skin dose in air of 2,000 to 2,500 r through each 
port with a 200 kv. source. In many eases the radium was applied in a fixed 
tandem-ovoid type of colpostat and in the others a tandem and vaginal ovoids 
were used.> The approximate maximum amount delivered to point B of the 
Manchester system® from the radium was 3,500 r. The cases are tabulated, by 
stage, for each period of one year so that the survival rates can be ealeulated. 
Since the study of the radiogold has not been carried on for quite five years, 
there are as yet no five-year survival rates. 

During the four-vear period 63 patients with Stage I lesions have been 
treated with radiogold. Additional treatment consisted of Wertheim hyster- 
ectomy and pelvie lymphadenectomy in 30; radium, hysterectomy, and lymph- 
adenectomy in 21; and radium only in 12 (see also Table VII). At the present 
time 58 (92.1 per cent) are alive and presumed to be free of disease. During 
this same period of time 51 private patients were treated with x-ray and radium, 
of whom 41 (80.4 per cent) are alive, and 32 elinie patients, of whom 22 (68.8 
per cent) are alive and apparently free of disease (Table II1). 

Very few patients with Stage II lesions received radiogold in the first two 
vears of the study. After the good results obtained in Stage I lesions and a 
few Stage II lesions were observed, however, many more of the Stage IT lesions 
were treated with radiogold. This explains the increasing number who received 
gold in 1952 and 1953 and the decreasing number in the eclinie group who re- 
ceived x-ray and radium. In this group of 37 patients treated with radiogold, 
there are 33 (89.3 per cent) who are alive with no evidence of disease. Dur- 
ing this same period 54 clinic patients were treated with x-ray and radium, of 
whom 26 (48.1 per cent) are alive without evidence of disease and 62 private 
patients of whom 35 (56.5 per cent) are alive without evidence of disease (Table 
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IV). In this stage also, the survival rate of the patients treated in any year 
of the study is considerably greater among those treated with gold than in 
either the clinic or private patients treated with x-ray and radium. 


TABLE III, Stace I 


RADIUM 
Aul9ss + 
X-RAY AND RADIUM WERTHEIM 
CLINIC PRIVATE CLINIC AND PRIVATE 
ALIVE WITHOUT ALIVE WITHOUT ALIVE WITHOUT 
YEARS OF NO. DISEASE NO. DISEASE NO. DISEASE 
TREATMENT | TREATED| NO. | % TREATED | NO. | % TREATED| NO. | % 
1950 17 12 70.6 8 6 75.0 13 13 100.0 
1951 8 6 75.0 20 16 80.0 15 12 80.0 
1952 4 1 25.0 9 7 77.8 16 15 93.7 
1953 3 3 100.0 14 12 85.7 19 18 94.2 
Total 32 22 68.8 51 41 80.4 63 58 92.1 
Lost to follow-up 3 0 1 
Alive with disease 2 1 = 1 
TABLE IV. Stace II 
| Ayiss PADIUM, 
| X-RAY AND RADIUM ™ WERTHEIM 
CLINIC PRIVATE CLINIC AND PRIVATE 
ALIVE WITHOUT | ALIVE WITHOUT ALIVE WITHOUT 
YEARSOF | wo. | DISEASE No. | DISEASE NO. DISEASE 
TREATMENT TREATED | NO. | % TREATED| NO. | % TREATED | NO. | 
1950 12 6 50.0 11 6 54.5 4 4 100.0 
1951 19 8 42.1 16 9 56.3 2 2 100.0 
1952 15 6 40.0 12 7 58.3 an 10 90.9 
1953 8 6 75.0 23 13 56.5 20 17 85.0 
Total 54 26 48.1 62 35 56.5 37 33 89.3 
Lost to follow-up 5 0 1 
Alive with disease 4 2 2 


In view of the seemingly good results obtained in Stage IT lesions during 
the year 1952, 12 patients with Stage III lesions were treated with radiogold 
and radium in 1953. Of these, 9 (75 per cent) are alive. This is in contrast to 
11 clinic patients treated during the same year with x-ray and radium, of whom 
only 5 are alive (45.5 per cent). It appears, therefore, that the results in Stage 
III lesions may be better than those obtained with x-ray and radium (Table V). 


TABLE V. Stace III 


Autos RADIUM, 
X-RAY AND RADIUM WERTHEIM 
CLINIC PRIVATE CLINIC AND PRIVATE 
| ALIVE WITHOUT ALIVE WITHOUT ALIVE WITHOUT 
YEARS OF No. | DISEASE NO. DISEASE NO. DISEASE 
TREATMENT TREATED| NO. | % TREATED No. | % TREATED No. | % 
1950 7 me 28.6 7 1 14.3 0 0 
1951 10 2 20.0 2 1 50.0 2 1 50.0 
1952 12 3 25.0 6 1 16.7 2 1 50.0 
1953 11 5 45.5 4 3 75.0 12 9 75.0 
Total 40 12 ~=—- 30.0 19 6 31.6 16 11 68.8 
Lost to follow-up 3 0 : 0 


Alive with disease 2 0 0 
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A more significant arrangement of the data, in so far as ultimate survival 
may be concerned, obviously would be obtained if only those patients in the 
three groups who were treated two or more years ago, are considered. Limiting 
the data in this manner reduces the number of patients treated with radiogold 
to 35 with Stage I lesions, 9 with Stage II lesions, and 2 with Stage III lesions. 
It is quite evident that the 2 to 41% year survival rates in both Stage I and Stage 
II lesions are much better in the series treated with radiogold than in the series 
treated with x-ray and radium (Table VI). 


TABLE VI. SURVIVALS 


Ayiss + RADIUM, 
X-RAY AND RADIUM WERTHEIM 
CLINIC PRIVATE CLINIC AND PRIVATE 
ALIVE WITHOUT ALIVE WITHOUT ALIVE WITHOUT 
CLINICAL NO. DISEASE NO. DISEASE NO. DISEASE 
STAGE TREATED NO. | % TREATED NO. | % TREATED NO. | % 
One-half to Four and One-half Year Survivals.— 
I 32 22 68.8 51 41 80.4 63 58 92.1 
IT 54 26 48.1 62 35 56.5 37 33 89.2 
III 40 12 30.0 19 6 31.6 16 11 68.8 
Total 126 60 47.6 132 82 62.1 116 102 87.9 
Two to Four and One-half Year Survivals.— 
I 25 18 72.0 32 25 88.1 35 32 91.4 
II 37 17 46.0 33 18 54.5 9 8 88.8 
III 19 5 26.3 14 3 21.4 2 1 50.0 
Total 81 40 49.4 79 46 58.2 46 41 89.2 


It may be argued that the better results obtained in Stage I and Stage II 
lesions in the radiogold series may have been due to the selection of more favor- 
able cases. To a certain extent this may be true since the better operative risks 
were selected for the group to receive gold. The average weight of those clinic 
patients who received x-ray and radium was 146 pounds (89 to 245), whereas 
the average weight of those who received radiogold was 141 (102 to 230). Like- 
wise, the average age of those who received x-ray and radium was 47.2 years 
(19 to 78), whereas the average age of those who received radiogold was 39.3 
(23 to 63). These data tend to support the probability that the more favorable 
cases fell in the series receiving gold. 


In the compilation of results previously given no attempt was made so to 
tabulate the results that some opinion might be formulated regarding the 
desirability of completing the therapy with radical Wertheim hysterectomy and 
pelvic lymphadenectomy. First of all, it should be pointed out that the radical 
operation was deemed necessary at the beginning of the study to be as certain 
as possible that the disease was being treated adequately even though the 
radiogold might prove useless. It soon became apparent that better results 
were being obtained in those patients treated with radiogold followed by opera- 
tion than in those treated by x-ray and radium. It seemed imperative, therefore, 
to continue operating on all patients with Stage I and Stage II lesions who were 
good operative risks. This plan is still being followed. There are enough 
patients now, however, who, for one reason or another, have been treated 
exclusively with radiogold and radium to warrant some comparison of the 
results obtained in patients operated upon and not operated upon, treated with 
radiogold. 

Three different procedures are used in treating patients with radiogold: 
radiogold and operation; radiogold, radium, and operation; and, radiogold and 
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radium but without operation (Table VII). In 30 Stage I lesions treatment 
consisted of the parametrial injection of radiogold followed by Wertheim 
hysterectomy and pelvic lymphadenectomy. Of this group 27 patients (90 per 
cent) are alive and apparently free of disease. The three deaths all occurred in 
less than eight months, presumably of carcinomatosis. There were also 21 
Stage I lesions, each treated with radiogold, at least one application of radium, 
and finally by operation. Of these 20 patients (95.2 per cent) are alive. Finally, 
12 Stage I lesions were treated with radiogold and radium, but no operation was 
done. Eleven (91.7 per cent) of these patients are alive. There were 18 patients 
with Stage II lesions who were treated with radiogold and radium but who were 
not subjected to operation. Only one of these patients has died thus far of the 
disease but another one has pulmonary metastases. There were also 18 patients 
who received radium and were subjected to operation. One of these has died and 
another has pulmonary metastases. The number in each group is too small to 
warrant any major conclusion. It seems probable, however, that the cervix 
should be treated with radium prior to operation even in early cases. This is 
further substantiated by the fact that these patients, subjected to operation 
without radium treatment of the cervix, had generally smaller and earlier- 
appearing lesions of the cervix, but despite this the results were probably not 
as good as in the more advanced Stage I lesions which were treated by radium 
prior to the operation. Also the Stage II lesions seemed to do as well when 
treated with radiogold and radium as when treated with radiogold, radium, and 
operation. 


TABLE VII. PROCEDURES USED IN TREATMENT WITH RADIOGOLD 


ALIVE WITHOUT | aLIVE WITH SERIOUS GENITO- 
METHOD OF NO. DISEASE DISEASE URINARY 
STAGE | TREATMENT TREATED No. | % NO. COMPLICATIONS 
I Au!98 + surgery 30 27 90.0 0 0 
Aul19s + radium 21 20 95.2 1 1 Ureterovaginal 
and surgery fistula, ileal bladder 
substitution 
Aul9s + radium 12 ET 91.7 1 0 
alone 
II Aul9s + surgery 1 1 100.0 0 0 
Aul19s + radium 18 16 88.8 a 2 a. Vesicovaginal 
and surgery fistula, Fistula 
repaired 
b. Ureterorectal and 
vaginal fistula. 
Ileal bladder sub- 
stitution and 
colostomy 
Aul98 + radium 18 16 88.8 1 0 
alone 


TABLE VIII. RESULTS IN PATIENTS WITH POSITIVE LYMPH NODES TREATED BY WERTHEIM AND 
LYMPHADENECTOMY FOLLOWING INJECTION OF AU198 


NO. INCIDENCE OF POSITIVE NODES | ALIVE WITHOUT DISEASE 
STAGE TREATED NO. | % NO. | % 
I 51 5 9.8 a” 80.0 
II 19 6 31.5 5t 83.3 


*One patient died with generalized carcinomatosis. 

7One patient alive with pulmonary metastases. 

One additional Stage II patient with a positive iliac node, not treated by surgery, has 
pulmonary metastases. 
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The 70 cases operated upon also provide considerable information regarding 
frequency with which positive lymph nodes were found. In the 51 Stage I 
lesions treated by radiogold and operation, there were 5 (9.8 per cent) with 
positive lymph nodes. Four of these 5 are alive and show no evidence of 
recurrence, and one has died of generalized carcinomatosis. Of the 19 Stage II 
lesions treated with radiogold and operation, there were 6 (31.5 per cent) with 
positive nodes. Of these 6, one has died, another has a pulmonary metastasis, 
and the remaining 4 are alive without evidence of recurrence (Table VIII). 
One wonders, of course, whether the irradiation has reduced the incidence of 
positive nodes. The only information bearing on this question in this study is 
to be found in the examination of the lymph nodes. Many lymph nodes 
obviously contained tumor cells but there were other nodes in which there were 
numerous areas of hyaline degeneration suggestive of total destruction of small 
collections of tumor cells. Such nodes have been considered as possibly positive 
prior to irradiation. The addition of those cases with questionably positive nodes 
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to those cases with definitely positive nodes produces some very interesting data 
regarding the presumed incidence of positive nodes in both Stage I and Stage II 
lesions. There were 6 Stage I lesions and 5 Stage II lesions with questionably 
positive nodes. When these were added to the 11 cases with definitely positive 
nodes the incidence of nodes presumed positive prior to treatment becomes 21.6 
per cent in Stage I lesions and 57.9 per cent in Stage II lesions. These figures 
lend some credence to the idea that the determining factor in the success or 
failure of x-ray and radium treatment is the presence or absence of lymph node 
involvement prior to treatment. 


This study also has provided a good opportunity to ascertain how much 
irradiation really is necessary to destroy tumor cells within the cervix itself. 
There were 22 cases operated upon in which the radium applications were such 
that the actual dose delivered to a point 1 em. lateral to the external os could 
be caleulated with reasonable accuracy. This amount, plus that derived from 
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the gamma component of the radiogold, was correlated in the cases subjected to 
hysterectomy with the presence or absence of tumor cells in the cervix (Fig. 1). 
The results indicate that a total dose of 8,000 to 10,000 r delivered to the cervix 
over a period of four weeks is enough to eradicate the primary tumor, when the 
lesion is squamous cell in type. There were too few adenocarcinomas (only 5) 
in the series to warrant any conclusion beyond stating that 8,000 to 10,000 r 
did not destroy the primary tumor in 4 cases, whereas 12,000 r did destroy the 
tumor in one case. These observations are in general agreement with the ac- 
cepted ideas regarding the amount of irradiation necessary to destroy squamous- 
cell cancer of the cervix. 


Finally, a few words need to be said regarding the complications produced 
by the treatment with radiogold. Many patients have complained of aching 
pain in the hips, low back, and legs. Usually these symptoms have disappeared 
within two to three weeks, although in a few patients the neuritic pain has 
persisted for four or five months. In some patients there was weakness of the 
anal sphineter but no patient has developed incontinence of feces. Serious 
genitourinary complications have developed in 3 patients. Each of these 
patients received radiogold and radium followed by Wertheim hysterectomy and 
pelvic lymphadenectomy, and in each the clinical course was similar up to a 
certain point. The postoperative convalescence was uneventful for about a week. 
Then there began a long chain of events marked by fever, lower abdominal pain, 
parametrial induration, and ultimately by a ureterovaginal fistula in one patient, 
a vesicovaginal fistula in another patient, and a ureterorectovaginal fistula in 
the third. The vesicovaginal fistula has been repaired. The other 2 patients 
have had the ureters transplanted to a loop of small bowel (ileal bladder) and 
in one of these a colostomy also was done. In none of these 3 patients was there 
any evidence that the fistulas were due to either persistence or recurrence of the 
tumor. It is perhaps pertinent to point out that the three fistulas occurred in 
39 patients subjected to radiogold, radium, and operation, whereas there were 
no fistulas or other serious urological complications in the 31 patients treated 
with radiogold and operation, or in the 30 patients treated with only radiogold 
and radium (Table VII). 


Summary 


During the four-year period of 1950 to 1953, inclusive, 324 patients with 
cancer of the cervix, League of Nations Stages I, II, and IIT, have been treated 
by two quite different methods. One group was treated with x-rays and radium. 
This group is subdivided into clinic and private patients. In the other group 
the parametrium was treated with radiogold injected transvaginally, and the 
cervix was treated either by radium or by Wertheim hysterectomy, or by both 
radium and hysterectomy. In all patients operated upon a fairly extensive 
pelvic lymphadenectomy was done at the time of the hysterectomy. 

The two to four and one-half year survival rate of patients with Stage I 
lesions was 91.4 per cent in the series treated with radiogold, 78.1 per cent in 
the series of private patients treated with x-ray and radium, and 72 per cent 
in the clinie patients treated with x-ray and radium. The one-half to four and 
one-half year survivals were 92.1 per cent, 80.4 per cent, and 68.8 per cent, 
respectively. Not many patients with Stage II lesions were treated with radio- 
gold in the first two years of the study. Eight out of nine patients (88.8 per 
cent), however, with Stage II lesions more than two years ago are alive and 
well. The one-half to four and one-half year survival rate for patients with 
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Stage II lesions was 89.3 per cent in the series treated with radiogold, 56.5 per 
cent in the series of private patients treated with x-ray and radium, and 48.1 
per cent in the series of clinic patients treated with x-ray and radium. 

There were 11 patients among the 70 subjected to radical operation in whom 
the lymph nodes were positive. Nine of these patients are alive and apparently 
free of disease. The incidence of positive nodes in Stage I cases operated upon 
was 9.8 per cent and in Stage II cases, 31.5 per cent. 


In the group of 70 patients subjected to operation, one patient developed 
a ureterovaginal fistula, one a ureterorectovaginal fistula, and one a vesico- 
vaginal fistula. 


The study also has shown that a dosage of 8,000 to 10,000 r is necessary to 
destroy epidermoid cancer in the cervix itself. 
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Discussion 


DR. LOUIS M. HELLMAN, Brooklyn, N. Y. (By invitation).—This study is a clinical 
presentation of a new and promising technique for administering radiation to the parametrium 
and pelvic lymph nodes. It is founded on a meticulous and painstaking basic study of the 
distribution and effects of a colloidal suspension of Au1l98, The authors have shown by 
experimentation in both human beings and animals that when this substance is injected into 
the parametrium it is phagocytized by the reticuloendothelial cells and deposited in the 
regional lymph nodes. They have further shown that the peculiar radioactive properties of 
this colloid will induce widespread destruction in the nodes and will, if the dosage is large 
enough, destroy carcinoma without damage to adjacent tissues. 


The main objective of the present study is to determine whether the addition of Au198 
to a standard and recognized form of therapy, such as surgery or surgery plus radiation, 
will yield better clinical results than will radiation alone. The merit of surgery versus 
radiation in localized carcinoma of the cervix is not germane to the present study, it being 
the opinion of the authors that, in this instance, both will yield roughly similar results. 
Surgery has been employed in this study only to determine the spread of the colloidal gold 
and its morphologic effects. In spite of the fact that no five-year survival studies are 
available, some very interesting and hopeful figures have been presented. 


The cases are grouped into three categories of treatment, namely, ward patients treated 
with radium and x-ray; private patients similarly treated; and selected patients treated with 
surgery as an adjunct to colloidal gold with or without additional radium, Furthermore, the 
patients are divided into the first three categories of the League of Nations classification. 
In all, 374 patients were studied, Although this division into nine categories makes for 
small groups, they would have been adequate for statistical analysis provided the controls 
were selected without bias. The question before us is whether the two groups, namely, the 
clinic patients receiving x-ray and radium and the private patients similarly treated, can 
serve as controls to a specially selected group of patients treated with gold, surgery, and 
radiation. In examining such data, the first assumption which must be made is that the 
staging of the carcinoma has been accurate and identical in all three groups. This assumption 
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can be made with assurance only if the staging has been done by the same individual, or 
at least by the same group of individuals. On examination of the data, it becomes obvious 
that the clinic patients cannot serve as a control for the experimental group. The author 
has raised this question himself, but it is evident, in addition, from the rate of loss during 
follow-up that the study group received more personal attention and therefore there was less 
tendency for patients to disappear. This loss of patients makes the clinic cases appear 
unduly bad as far as these studies are concerned. In this regard, the private patient group 
appears to be a more favorable one for a control. Another point to be examined is whether 
especially favorable-risk patients were selected for surgery. This is not only suspected by 
the author but is further emphasized by the below-average results in Stage I carcinoma in 
the clinic group. 

The setting up of controls in any experiment with carcinoma is inordinately difficult 
and requires careful planning. The results in this experiment would have been much more 
interpretable had the author selected his study group either by random sampling or by using 
the alternate case method. With these reservations in mind, the data can be examined 
statistically to test their significance. I have conservatively selected a difference of three 
standard deviations as being significant. If, however, bias in selection of the experimental 
group exists, and I believe it does, no statistical shenanigans can completely clarify the 
results. Eliminating the clinic patients because of the previously noted adverse weighing, 
it was found that in Stage I carcinoma, 92.1 per cent of the study group patients were well, 
as compared with 80.4 per cent of the private patients. There is no significant difference in 
these figures. In studying the Stage II and Stage III cases in the same way, however, there 
is a significant difference and in an analysis of all three stages combined, when only the 
two to four and one-half year patients are studied, the experimental group has an 89.2 per 
cent survival rate against a rate of 58.2 per cent for the private patients. The probability 
of such an occurrence happening by chance is less than two and one-half times in a thousand. 

In view of the fact that Dr. Allen’s figures indicate the greatest therapeutic advantage 
of colloidal gold in Stages II and III with only questionable benefits in Stage I, I have taken 
the liberty of comparing his figures with some of our own in an attempt to answer the 
question of whether in Stage I the addition of radioactive colloidal gold to radical surgery 
gives any better result than surgery without any radiation whatsoever. During the period 
of this study we had 46 consecutive and unselected cases of Stage I carcinoma surgically 
treated. We had an incidence of 15 per cent positive nodes as against 9 per cent in Dr. 
Allen’s series, with a survival rate in this group of 57 per cent as against 80 per cent. This 
difference in survival rates is not statistically significant. The question of the difference in 
rates of occurrence of positive nodes merits comment, Dr. Allen indicates that without the 
use of radioactive gold, his incidence of positive nodes might have been as high as 21 per 
cent. If this is true, there is perhaps more use for colloidal gold in association with radical 
surgery in localized carcinoma of the cervix than the figures would indicate. The criticism 
of the statistical plan of this experiment cannot detract from the fine basic work done by 
Dr. Allen and his co-workers in cleariy demonstrating the morphologic effectiveness of 
radioactive colloidal gold and its safety. It is hoped that these authors will continue to 
work on this subject with a little more careful planning in the selection of controls. 


DR. JOE V. MEIGS, Boston, Mass.—Dr. and Mrs. Graham have been doing work in 
the Vincent Memorial Laboratory, studying radiation resistance and sensitivity. For years 
I have been told that it is very unlikely that x-ray or radium treatment can destroy carcinoma 
in the lymph nodes in the pelvis. Dr. Graham, in analyzing our operative cases, feels that 
that may not be true. He rather feels from the study that radiation treatment does destroy 
carcinoma in the lymph nodes in the pelvis in some cases. The Grahams believe that before 
a patient is treated at all they can pick up certain informative cells in the vaginal smear. 
These are basal cells, are dark staining, and are vacuolated. If these cells are present they 
believe the patient will respond to radiation, and if they are not present, she will not respond. 
In the surgical cases followed by Dr. Graham those who have marked S8.R. have done poorly 
surgically and have done well radiologically. Those patients with good S.R. have positive 


Volume 68 IRRADIATION OF PARAMETRIUM WITH RADIOGOLD 1445 


Number 6 


nodes. Therefore, it appears that colloidal gold, if it gets into the lymph nodes and if 
the evidence of sensitization response (S.R.) is accurate, would destroy tumor in some of 
the involved nodes. Thus at the time of operation the marked 8.R. cases will have been 
well radiated and the surgery will take out the nodes that the gold has not affected, thus 
increasing the probable satisfactory results. The patients with poor S8.R. who will not 
respond to radiation are operated upon and cured, for they are usually cured by surgery. 
I believe it is difficult to detect radiation change in lymph nodes and differentiate it from 
responses that might be in the lymph nodes without radiation. 

I would iike to ask Dr. Allen if he is convinced surely and without doubt that the 
radiation change in the lymph nodes in his cases is not something else? Does he think he 
can give enough radiation to kill the tumor in the node full of tumor, and how does it get 
there? 


DR. A. N. ARNESON, St. Louis——At Washington University the use of radioactive 
gold was initiated by Dr. James Nolan. The empirical explorations required for clinical 
development were pursued by Dr, Allen and Dr. Sherman. They deserve full credit for that 
task. My participation has been that of coliaborator in the same department. 

They have demonstrated the upper limits of dose that may be administered safely. 
They have demonstrated that the material gains access to lymphatics with a promptness 
that permits arrival at lymph nodes with considerable residual radioactivity. They have 
demonstrated that metastatic cancer does not block admission of the particles to involved 
nodes. They have shown microscopically certain changes in exposed cancer that are histo- 
logically identical to those foliowing other methods of irradiation. Their most recent con- 
tribution, accomplished in collaboration with Dr. Pogossian, is an expression of tissue dose 
that permits, upon a broad basis, comparison with specified amounts of other types of 
radiation. 

None of those points establish tumor control nor cure. That can be established only 
by observation and survival statistics. Nevertheless, the total experience is now at a level 
that makes interesting comparison with other patients treated during the same period. For 
appraising any trend we can well group together all ward patients as one entity, because 
private patients have, in every year of our statistics, revealed a somewhat better result. 
Treatment of those two groups is identical except for the addition of radioactive gold, and 
sometimes surgery, in selected patients of the ward service. Any gain in survival for ward 
patients during the period in question, should, therefore, be due to the addition of gold, 
the use of surgery, or some remarkable improvement in type of clinical material. 

For each comparison the ward patients now show the better result. In Stage I, the 
ward value is 80/95, or 84 per cent, and the private series 41/51, or 80 per cent. In Stage 
II the survival on the ward service is 59/91, or approximately 65 per cent, and upon the 
private service it is 35/62, or 56.5 per cent. Finally, if we sum together the total for Stages 
I, II, and III, the ward value is 162/242, or 67.7 per cent, and the private value is 82/132, 
or 62.1 per cent. 

Thus, in a broad sense, we find reversal in all previous experience. The values are 
impressive, One cannot escape the belief that radioactive gold is the principal factor con- 
tributing to the advance. 


DR. FREDERICK H. FALLS, Chicago, I1l—I am very much interested in this paper 
by Dr. Allen because seven years ago I attacked the same problem in a different way. We 
attempted to inject colloidal metals of various kinds, including gold, lead, zinc, ete., into 
animals to produce deposits in the lymphatics. My objective in this was to see if a radiation 
effect was produced, particularly of the beta type, at the site at which the colloidal deposit 
had been made. I found that it was impossible to keep the colloidal metal in place long 
enough to give the secondary irradiation which would produce the effect I wanted. 

I wish to ask Dr. Allen if, in his experimental work, there is enough evidence that one 
should use the radioactive gold as he has used it-and if you then get this secondary effect 
that I was after, after the primary radioactivity has disappeared. 
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I believe that this is a very important step forward in our thinking in the management 
of carcinoma by irradiation treatment, also in our thinking as far as removal of carcinoma 
by extirpating nodes is concerned. I have been talking about the deposit of carcinoma cells 
in nodes, but we must remember that in any patient who has a deposit of carcinoma cells 
in nodes that are large enough to be removed, there are other nodes in which there are 
carcinoma cells which cannot be palpated, and between these nodes there are lymphatics 
that contain carcinoma cells that cannot be palpated or detected. Therefore, this attack as 
outlined by Allen of filling the lymphatics and the small nodes may be the definitive answer 
to x-ray irradiation in carcinoma. 


DR. ALLEN (Closing).—I had been assured by Dr. Hellman in advance that he was 
going to be much more critical than he actually was. 


The question raised by Dr. Meigs I think is this: Does gold get into lymph nodes that 
contain tumor cells? That question is always raised by our surgical pathologist and by 
everyone who knows about this work. I can say with conviction that gold does most certainly 
get into lymph nodes that contain tumor cells. We have shown this by determining the amount 
of radioactivity in a node in which we know from microscopic sections that there are tumor 
cells. On the other hand, I am sure that where there is a substantial collection of tumor 
cells of some size, radiogold does not get into the innermost part of that tumor mass. 


I think that Dr. Falls’ comments were most pertinent in terms of what may be expected 
from the gold. The smaller collections of tumor cells in lymph nodes within the area of 
irradiation can certainly be eradicated. The operation, if it be indicated at all, becomes 
an operation designed to remove the pelvic lymph nodes with the hope that it may eradicate 
those large foci of tumor cells which are not effectively irradiated by the gold. The opera- 
tion should improve the end results provided the hazards of operation are not too great. 

I did not say anything about the advisability of operation, nor did I say anything 
about complications. I suppose everybody should record the misfortunes encountered with 
the bladder and the ureters. We have had two ureterovaginal fistulas and one vesicovaginal 
fistula. These occurred in patients subjected to radiogold, radium, and operation. There 
were 70 cases operated upon in the group. There were no fistulas in patients who received 
only radium and radiogold. 

Dr. Hellman talked about the controls. I do not feel that we can alternate cases be- 
tween x-ray and radium, and radiogold and radium in Stage I and Stage II because our 
experience indicates that radiogold gave much better results than were obtained in the 
same period of time by x-ray and radium. So perhaps the best we can do is to eliminate the 
controls completely and treat all patients with radiogold where this seems desirable. 


COMPARATIVE STUDIES OF SQUAMOUS METAPLASIA OF THE 
CERVIX UTERI AND ENDOMETRIUM*+ 


C. F. FLUHMANN, M.D., C.M., San Francisco, CALIF. 


(From the Department of Obstetrics and Gynecology, Stanford University 
School of Medicine) 


HE epithelium of the cervix uteri with its metaplastic travesties has been 

the subject of innumerable investigations since the 1880’s when German 
pathologists coined the word ‘‘epidermidalization.’’ The significance of these 
aberrations remains incompletely understood, their exact relationship with 
so-called precancerous lesions is still obscure, and the deceptive appearance 
of intermediate stages at times leads to confusion with carcinoma. Neverthe- 
less, there has been no lack of theories which have evolved from _histo- 
pathologic studies and seek to explain the cause of these changes and the manner 
in which they are brought about.' 


In a previous communication? it was pointed out that there are serious 
objections to the current explanations for so-called ‘‘squamous metaplasia’’ 
or ‘‘epidermidization’’ of the uterus. It seemed that the mechanism by which 
these changes are effected depends on an inherent potency of the cells 
themselves, and the suggestion was made that the problem could be studied 
by experimental investigation in the lower animal. This approach then demon- 
strated that estrogenic hormone induces ‘‘squamous metaplasia’’ in the rat 
uterus following two different processes, depending on whether the lesion is 
located in the cervix or in the endometrium.* The present report is a con- 
tinuation of these studies, using the findings in the rat as prototypes for similar 
changes in other organs and species, including the human. 


The Rat Uterus 


The uterus of the rat is composed of two distinet types of epithelium, 
according to their location, and each responds in a different manner to the 
ovarian hormones.’ Their junction in the cervical canal is clearly defined 
in spite of many divergences in their endocrine reactions and there is no ex- 
tension in either direction with one type supplanting the other. The squamous 
epithelium from the cervicovaginal portion never infiltrates upward to dis- 
place the columnar cells of the endometrium, and in over 300 observations no 
endometrial tissue was ever seen to reach downward to the portio vaginalis. 


The endometrium from each uterine cornu extends downward into each 
cervix to its junction with the cervicovaginal epithelium. It is composed of 


*Presented at the Seventy-seventh Annual ponerse of the American Gynecological So- 
ciety, Hot Springs, Va., May 20, 21, and 22, 


+This investigation was supported in aa by a research grant (G4034) from the 
National Institutes of Health, United States Public Health Service. 
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euboidal or medium columnar cells which under physiologic conditions react 
mostly with secretory changes. The transformation of this tissue into squamous 
epithelium is effected by nonspecific pathologic lesions such as result from 
vitamin A deficiency or excessive prolonged stimulation with estrogenic, 
androgenic, or chorionic hormones. The squamous ¢ells arise from multiple 
small clusters or foci seattered throughout an endometrium undergoing 
atrophy or necrosis (Fig. 1, A, B, C). 

The cervicovaginal epithelium begins at a level a few millimeters above the 
two ora and is continuous with the vagina. It is morphologically identical with 
the vaginal epithelium, and with adequate endocrine stimulation it becomes con- 
verted into keratinized squamous epithelium. The response to estrogenic hor- 
mone is readily demonstrated inthe castrate or hypophysectomized animal. It is 
an orderly process with the atrophied cells first hypertrophying and then be- 
coming arranged into several layers of basal cuboidal cells with tall mucous units 
at the surface, a change known as ‘‘mucification’’ among investigators of the 
rodent estrous eyele. Eventually the superficial cells are desquamated and the 
lower become differentiated into keratinized squamous epithelium. 


‘ 


The two processes which lead to the formation of squamous epithelium 
in the rat uterus may be used as prototypes for comparable lesions in other 
organs and species including the human. This transformation in the endo- 
metrium. is regarded as an ‘‘indirect regenerative squamous metaplasia.’’ 
On the other hand, the orderly sequential events in the cervicovaginal epithe- 
lium are considered under the designation of ‘‘ prosoplasia.’’ 


Indirect Regenerative Squamous Metaplasia 

The term ‘‘indirect regenerative squamous metaplasia’’ was introduced 
by Fisher-Wasels* to distinguish it from the direct type described by Virchow. 
It is not primarily an active redifferentiation of the involved mucosa, but a 
process possibly of a reparative nature attained as the final phase of a destrue- 
tive lesion. 

The mucous epithelium first suffers a local or general injury which leads 
to atrophy, degeneration, or necrosis. During this process some cells survive 
and divide by mitosis to become differentiated into squamous epithelium. They 
are seen as small clusters or islands of well-stained hexagonal cells on the sur- 
face or deep in the glands. This multifocal origin is an outstanding character- 
istic of the early stages, and often represents the complete lesion. In other 
instances these cells unite with similar adjacent groups and gradually supplant 
all the original epithelium, which has become necrotic and is desquamated. 

Etiology.—There is no specific etiological factor for indirect regenerative 
squamous metaplasia. It accompanies chronic inflammatory lesions, atrophy, 
trauma, excessive and prolonged hormonal stimulation, and vitamin A deficiency. 


Distribution.—Squamous metaplasia has been described in many tissues 
and organs, notably the endometrium, Fallopian tubes, kidney, bladder, nose, 
mouth, esophagus, bronchi, gall bladder, and epididymis. The very nature of 
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this lesion also does not preclude its occurrence in organs where the prosoplastic 

epidermidization described in this paper is seen. This is probably the case in 

certain adenomatous cancers of the cervix and in the prostate gland of adults 
where metaplasia has been reported accompanying chronic infections and 

infarets.” 7 


Fig. 1.—Islands of squamous metaplasia. 

A, B, and C, Endometrium of rat following prolonged excessive stimulation with stilbestrol 
(137, 37, and 30 days, respectively). 

D, Tuberculous endometritis. 

KE, Hyperplasia endometrii. 

F, Postpartal endometritis, 


Se 
A> * 
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The endometrium affords an excellent field for the study of squamous 
metaplasia. The presence of multiple islands of cells resembling squamous 
cells and arising from the surface or the glands in hyperplasia endometrii is 
now widely recognized but once led to confusion with carcinoma (Figs. 1, £, 
2, A). At the time I® reported one case in 1928, only six instances were found 
in the literature, of which three had been considered malignant. Squamous 


Fig. 2.—Islands of squamous metaplasia. 
A, Hyperplasia endometrii. 


B, C, Endometrial polyp in a patient with adenocarcinoma of the fundus uteri. 
D, E, and F, Adenocarcinoma of the fundus uteri. 
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metaplasia also has been found accompanying adenocarcinoma of the fundus 
(Fig. 2, D, E, F), senile endometrium, endometrial polyps (Fig. 2, B, C), 
chronic endometritis (Fig. 1, ’), pyometra, tuberculous endometritis (Fig. 1, D), 
chronic inversion of the uterus, and following intrauterine applications of 
formalin. The occurrence of islands of squamous epithelium in the uterine 
cavity of a child 3 years old® is of interest, and possibly represents an instance 
of vitamin A deficiency, as in the case of Wilson and DuBois.’° 

Experimental Induction.—The experimental induction of squamous meta- 
plasia has been accomplished in several species and by various methods, all of 
which depend on a preliminary injury to the original epithelium. D’Erchia’ 
in 1900 produced multifocal areas of metaplasia in the uteri of guinea pigs. 
He caused a retention of products of conception by ligating one uterine horn 
and removing the fetus. The studies of Wolbach and Howe’? on the 
‘‘keratinizing metaplasia’’ of many organs of rats placed on a vitamin A 
deficiency diet are classics. It has of course repeatedly been observed in the 
uterus of rats and mice given estrogen, but only after large doses over long 
periods of time (see Fluhmann® for references). The fact that it is not a 
specific effect of estrogen is demonstrated by its occurrence in the rat castrate 
following the administration of androgen or testosterone with estradiol,’* and 
a mixture of estradiol dipropionate and progesterone,*® and chorionic hormone 
in the intact animal." 

A number of other methods of inducing squamous méctaplasia experi- 
mentally may be mentioned. Lubarsch’?> produced inflammatory reactions 
in the bladders of rabbits; Kawamura’ inflicted wounds on the tracheas of 
dogs and rabbits; Teutschlaender’’ caused bronchopneumonia in rats; Fisher’ 
injected Scharlach R in the breasts, and Bullock and Rohdenburg’® in the 
breasts, prostate glands, and hair follicles of rabbits.* Bern*° found that in 
addition to prosoplasia from estrogenic stimulation squamous metaplasia in 
the rabbit prostate may result from contact with surgical sutures, paraffin 
pellets, accompanying atrophy due to postoperative infection, and in the 
seminal vesicles from contact with large blood clots. 


Prosoplasia 


The so-called squamous metaplasia or epidermidization of the cervix 
uteri differs markedly from the lesion described in the previous section, and 
is comparable to the physiologic changes induced in the cervicovaginal epithe- 
lium of the rat by estrogenic hormone. It is desirable to give the stages lead- 
ing to this type of epidermidization some special designation, and the word 
‘*prosoplasia,’’ derived from the Greek meaning ‘‘forward’’ and ‘‘to form,’’ 
seems appropriate. This application differs somewhat from its original usage 
but not in any contradictory sense and actually some German authors em- 
ployed it when the lesion was considered as a variety of ‘‘indirect metaplasia.’ ’? 
The word prosoplasia apparently was introduced in botany by Kiister as re- 


*Bullock and Rohdenburg” made an observation which is pertinent to the present study. 
They concluded that Scharlach R has no specific stimulation upon epithelial cells when it 
initiates squamous metaplasia. This reaction is ‘‘a reparative process acting under conditions 
of prolonged disturbance of mechanical equilibrium between epithelium and connective tissue, 
and dependent for its inception and continuation upon irritation and cell death.” 
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ferring to a highly specialized type of plant growth. Schridde in 1907 then 
used it as connoting a development of certain cells beyond their usual normal 
limits, for instance, the excessive keratinization of the skin in pachydermia 
and leukoplakia. 

Since the end point of this prosoplasia is a squamous epithelium this 
terminal manifestation is unrecognizable from other metaplasias without the 
histologic evidence of the various stages or steps which lead to its final 
differentiation. These stages represent a coordinated process but may be 
described as falling into four main groups: 


I. Small atrophic or immature undifferentiated cells in one or two layers. 
They are seen in very young, castrated, and hypophysectomized rats or mice. 
Their equivalent in the human may be considered as the cells of early 
embryonic life. 

Il. The epithelium is made up of a surface layer of columnar mucous cells 
of low or medium height with an underlying stratum of small cuboidal cells. 
At first composed of only one or two rows of cells, this basal layer increases 
in depth until the columnar cells at the surface are undermined by several 
rows of cuboidal elements (Fig. 3). A number of names have been given 
to these basal cells by various investigators, such as, ‘‘indifferent cells,’’ 
‘*subeylindrical basal cells,’’ ‘‘infraepithelial cells,’’ and ‘‘reserve cells.’’ 

Ill. At this stage the stratified cuboidal cells undergo differentiation into 
squamous epithelium (Figs. 4,5). The surface rows become elongated with 
the long axis parallel to the surface, and keratinization begins. A middle 
layer of deeply stained hexagonal cells develops. The basal cells remain small 
but their long axis becomes directed vertically. The surface mucous columnar 
cells are desquamated at some time during this process, but they may persist 
while differentiation takes place in the layers beneath them (Fig. 4). 

IV. The final stage presents the normal three layers of well-differentiated 
syuamous epithelium with keratinization. 

The degree and extent of prosoplastic changes vary greatly. In many 
instances, especially of the human and monkey cervix, only Stage II may be 
present. At other times all the different steps leading to fully developed 
squamous epithelium can be found in a single specimen. The degree of 
development in the rat and mouse is dependent on the amount of estrogenic 
stimulation, and Stages II and III are brought about by subminimal dosages. 
These findings have been employed in the ‘‘Fluhmann mucification test’’ for 
estrogen." The progressive differentiation of Stage III is sometimes seen 
without the surface columnar cells, especially when this process occurs in the 
transitional epithelium of the urethra and associated organs (Fig. 5). 

The local infiltration with leukocytes during metaplasia has aroused con- 
siderable interest.22 The prosoplastic changes leading to epidermidization are, 
however, not necessarily accompanied by extensive leukocytice invasion, unless 
there is a concomitant infection such as cervicitis or prostatitis, or an im- 
minent breakdown of the epithelium. This disintegration may take place at 
any stage of prosoplastic development and is comparable to that seen normally 
in the postestrous vagina or premenstrual endometrium. It is often found 
with extensive cellular vacuolization and leads to the picture onee termed 
‘‘epidermoidalization. ’’ 
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Etwlogy.—Prosoplasia is a direct result of estrogenic hormone stimulation, 
and is thus a specific reaction of tissues which have the inherent capacity to 
respond in this manner. It is found particularly at times when estrogen is 
produced in excessive amounts. (Grattarola** reported an increased urinary 
excretion of estrogens in twelve patients with so-called ‘‘squamous metaplasia’’ 
in the cervical canal and glands. The administration of estrogenic hormone is 
the basis for its experimental induction. 

Distribution.—The prosoplastic phases of epidermidization in the human 
have been observed particularly in the cervix uteri and urethra of females and 
in the male urethra and prostate. 


Fig. 3.—Stage II “prosoplasia’”’ leading to epidermidization. 
A, Cervicovaginal epithelium of the rat. 

B, Prostate of infant 3 months old. 

C, Cyst of Bartholin’s gland. 

D, Urethral caruncle. 
FE, Human cervix uteri. 
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These stages have been found in both the cervical canal and the portio 
vaginalis in from 40 to 95 per cent of all specimens examined by various in- 
vestigators.2 They are especially prone to occur accompanying conditions 
characterized by excessive production of estrogen, such as hyperplasia of the 
endometrium," and granulosa-cell tumors of the They are seen fre- 
quently during the ‘‘second healing stage’’ of cervical erosions and in mucous 


E 


_ Fig. 4.—Stage III “prosoplasia,”’ showing columnar cells at the surface and differ- 
entiation of the basal cells. 


A, Cyst of Bartholin’s gland. 
B, Cervicovaginal epithelium of the rat. 


_ C, Human cervix uteri following preoperative administration of estradiol dipropionate. 
Patient aged 49; fibromyomas of the uterus. 


D, Cervix uteri of rhesus monkey after prolonged treatment with estrogen. (Courtesy 
of Dr. F. L. Hisaw.) 


#H, From the same specimen as C. 
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polyps of the cervix. Various degrees of prosoplastic changes may occur in 
the cervix during pregnancy both in the mother and in the newborn. It is 
probably not as characteristic a change, however, as some recent studies suggest. 
In neither case have I found it as frequently as in the nonpregnant. At this 
time the cervix is stimulated by other steroid hormones besides estrogen and in 
the rhesus monkey progesterone inhibits squamous prosoplasia. 


Fig. 5.—Stage III “prosoplasia,” illustrating the differentiation of the basal layers into 
squamous epithelium. 


A, Human cervix uteri. 

B, Prostate of infant 3 months old. 
C, Prostate of stillborn baby at term. 
D, Paraurethral cyst. 

£, Cyst of Bartholin’s gland. 
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The epithelium of the female urethra and Bartholin’s glands may un- 
dergo epidermidization, although in these cases the endocrine association 
has not been determined. Urethral caruncles are generally lined by mature 
squamous epithelium, but I was able to find stages of prosoplasia in five out of 
nine specimens and in one paraurethral eyst.* In thirteen cysts of Bartholin’s 
gland epidermidization was seen in four instances and partial changes in two 
others. The various stages of prosoplasia in these cysts were particularly well 
demonstrated, mostly in the duct but occasionally in the glandular tubules. 

The differentiation of squamous-cell carcinoma of the cervix into ripe, mid- 
ripe, and unripe is at least suggestive of a prosoplastic process in these 
malignant cells, and some support for this possibility is seen in the induction 
of epidermidization in immature growths with stilbestrol.2° I have been unable 
to study an adequate number of specimens of early squamous epithelial forma- 
tion in adenocarcinoma of the cervix, but theoretically one would expect to find 
either metaplasia or prosoplasia, especially as there is often a question as to 
whether such growths arise from columnar cells of the cervix or from the 
endometrium. 

The occurrence of epidermidization in the male urethra and the prostate 
has evoked much interest, and of special significance in the present study is its 
presence in the newborn. It was first described by Aschoff in 1894, and in 
1904 Schlachta®* gave a detailed description and explained its presence as due 
to some unknown substance in the circulation of the mother. In fourteen 
autopsy specimens of prostate glands from stillborn infants or babies that died 
within three months after birth, I found mature squamous epithelium in nine, 
and in three others early stages of prosoplasia were recognizable. 

Experimental Induction.—The various phases of prosoplasia have been pro- 
duced experimentally with estrogen in many species, and particularly in the 
cervicovaginal epithelium of rodents which have a vaginal estrous ecyele. In 
such animals this induction may require as little as 36 to 40 hours. 

Funck-Brentano and associates** found extensive epidermidization in the 
cervix of a woman castrated six years previously, who developed uterine bleed- 
ing following the implantation of an estrogen pellet. Wollner®® observed an 
extensive squamous metaplasia in the cervix of a woman e¢astrate following 
estrone therapy. Hellman and his co-workers®® initiated the changes of 
epidermization in the cervices of menopausal and postmenopausal women with 
high doses of natural and synthetic estrogen given for a short period of time. 

In immature types of squamous-cell cancer, of the cervix Nieburgs”® 
observed an epidermidization following the administration of large dosages 
(100 to 300 mg.) of stilbestrol daily for several weeks. 

The cervix of the monkey has been the subject of many investigations, and 
epidermidization characterized by the early stages of prosoplasia following 
estrogen administration has been an invariable result**”* (Fig. 4, D). The lesion 
*This may explain the success reported by the urologists in treating urethral caruncles 
with estrogenic hormone suppositories. It also seems desirable to investigate the treatment 


of some cervical erosions in this manner, but it would probably be necessary to use fairly 
high dosages such as 5.0 mg. stilbestrol per suppository. ¥ 
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is reversible and disappears with the discontinuance of estrogen. Hisaw and 
Lendrum* observed that epidermidization does not appear when progesterone 
is added to the estrogen. Hisaw** states that ‘‘such lesions do not grow 


materially worse as treatment is prolonged, and in fact . .. the meta- 
plastic bodies are sloughed off into the lumen of the gland. . . . The monkeys 


on chronic treatment with estrogens for a year or longer may show much less 
metaplasia and in some instances none at all.’’ The observation that the 
prosoplastic process may not advance beyond Stage III finds its counterpart 
in the human cervix, especially during gestation. It was my privilege to 
examine personally a number of Dr. Hisaw’s excellent preparations. 

The administration of estrogenic hormone has resulted in epidermidiza- 
tion in the prostate, coagulating gland, Cowper’s gland, uterus masculinus, 
urethra, and seminal vesicles of many species, notably mice, rats, guinea pigs, 
ground squirrels, dogs, rhesus monkeys, and Guinea baboons.****? The con- 
comitant administration of progestin prevents epidermidization of the pros- 
tate,*’ just as it does in the cervix of the monkey. 

Scharpey-Schafer and Zuckerman* induced pronounced squamous meta- 
plasia in the prostates of two newborn babies with estrogenic hormone given 
for periods of 46 and 50 days, respectively, prior to death. One of these 
infants died at 7 weeks from congenital heart disease, and the other at 71% 
months from hydrocephalus. The usage of large doses of stilbestrol or other 
estrogens in men with carcinoma of the prostate leads to extensive epider- 
midization, not only of the primary growth, but of metastases.” *% °° °! 

Embryology.—lIn order to explain the distribution of estrogen-induced 
epidermidization, especially in the male, Zuckerman*? suggested that the tissues 
involved are those which originate from the urogenital sinus. Although this 
concept remains on a theoretical basis it deserves special consideration as a work- 
ing hypothesis. 

The urogenital sinus is derived from the ventral portion of the cloaea, and is 
the indifferent stage leading to (1) the prostatic and membranous urethra, the 
prostate gland, and the bulbourethral glands in the male, and (2) the urethra, 
paraurethral glands, the part of the vestibule nearest the vagina, and the 
vestibular glands in the female** (Fig. 6). There is good reason to believe that 
it also constitutes the lining of the vagina and the cervix. Although the uterus 
and upper part of the vagina result from the fusion of Miiller’s duets, they open 
into the urogenital sinus and Vilas** and Koff®*> have demonstrated that the 
epithelium of the sinus invades the primitive vagina. In his classic studies 
Robert Meyer*®® furthermore found that actually it extends upward above the 
vagina into the cervical canal during the fourth to the fifth month of intra- 
uterine life. 

The demonstration that the epithelium of the cervix uteri responds to 
estrogen in the same manner as other tissues derived from the urogenital sinus 
may be interpreted as corroborative of Meyer’s findings. There are also 
several observations in favor of a different embryonic origin for the cells of 
the cervix from those of the endometriam. The cervical columnar cells and 
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the glands are different from those of the endometrium; the epithelium of the 
cervix undergoes prosoplasia leading to epidermidization and the endometrium 
does not; the cervical mucosa does not present the cyclic changes characteristic 
of the endometrium; and the behavior of the two tissues differs during preg- 
nancy. 

At various stages during fetal life the cervical mucosa changes from 
columnar to squamous epithelium and vice versa, and Meyer*” ** believed that 
this was brought about by a conflict between endometrial columnar cells and 
vaginal squamous epithelium with one advancing as the other recedes. He 
surmised that the columnar epithelium comes from Miillerian tissue which 
descends from above to drive out the squamous vaginal elements derived from 
the urogenital sinus. He also applied the same concept to the healing of 
erosions in the cervix of the adult and to the formation of congenital erosions. 
This interpretation of the fetal changes, however, is theoretical and may well 
be open to reappraisal, just as the prosoplastie proliferations of the adult 
cervix are being reconsidered. If the cervical mucosa is of urogenital sinus 
origin, the changes from one type of epithelium to the other may be con- 
sidered as a prosoplastic response to the ovarian hormones of the mother. 
The cells thus become either columnar or squamous according to their 
endocrine reaction. It consequently may not be correct to assume that the 
columnar elements of the cervix are derived from the endometrium and the 
Squamous from the vagina. 

The objections to immediate acceptance of the theory that prosoplasia 
occurs only in tissues of urogenital sinus origin do not seem insurmountable. 
They are chiefly based on the obscurity regarding the exact extent of the adult 
tissues which purportedly deseend from the urogenital sinus. In addition to 
the epithelium of the cervix the origin of the various parts of the prostate is 
not clearly understood, especially in some of the lower species. The seminal 
vesicles seemingly do not arise from the urogenital sinus, but each is an ‘‘out- 
pouch from mesonephrie (deferent) ducts.’** These structures, however, be- 
long functionally to the group of organs which are outgrowths of the urethra, 
and Burrows* found that when they develop squamous epithelium after estrogen 
administration, this metaplasia begins in the duct near the prostatic urethra. 

It also will be of importance to determine with certainty that the transi- 
tional epithelia from regions of the urinary tract such as the kidney pelvis, 
ureter, and bladder, which are not derivatives of the urogenital sinus, do not 
respond to estrogenic hormone with the formation of squamous epithelium. 
Since many experiments along this line have been performed and no such 
finding has been recorded, the implication is that it does not occur. In my own 
studies of the prolonged administration of stilbestrol to female rats, many 
microscopic sections of the cervicovaginal area contain a small segment of the 
ureter. In no case could squamous epithelium or prosoplastie stages be seen in 
this structure even after the injections had been continued for 194 days. 
Zuckerman* also states that ‘‘the conspicuous internal changes produced by 
estrone in the reproductive tract of male monkeys are limited to the epithelium 
of the urethra and of the uterus masculinus (utriculus prostaticus).’’ 
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The answer may well come from studies such as those described by Ray- 
naud.®*® He found glycogen-containing cells in the vagina but not in the uterus 
in newborn mice, and considered this finding as a differential sign between 
tissues of urogenital sinus and Miillerian origins. 


UROGENITAL SINUS 


INDIFFERENT STAGE LEADING TO: 


Urethra 
Para-urethral glands 


Vestibule (part of) 
Vestibular glands 


Vagina 
Cervix uteri 


Prostatic urethra 
Membranous urethra 
Prostate 
Bulbo-urethra! glands 


Fig. 6. 


Species Differences and Similarities 


The tissues of the urogenital tract present many differences, not only 
between organs, but between species. The cervix uteri and the prostate, for 
instances, seem to offer little for histologic comparisons. The cervix of the 
monkey, guinea pig, and woman contains glandular structures which are not 
seen in the mouse and rat. The vagina of the mouse and rat undergoes cyclic 
changes during the ovarian cycle, but these do not occur in the mare and the 
rabbit. There is an increase of cornification in the woman at the time of ovula- 
tion but the rabbit vagina undergoes only mucification under the influence of 
estrogen. 

The basis for the concept of prosoplasia, however, does not depend solely 
on the behavior of the organs and tissues under physiologic conditions, but 
on their inherent capacity to react in the same manner to some specific 
stimulus. It is this property (competence; potency; Reaktionsfahigkeit) which 
enables certain specialized responses to occur when an adequate motivation is 
provided. In discussing another subject Robert Meyer®? made an observation 
which, with due allowance for a quotation taken out of context, seems apt 
at this point. “The organizer may or may not be present; in no ease can the 
organizer produce something from a cell in which the potentiality is not given 
beforehand. The organizer can only induce the cellular anlage to produce 
this or that of its multiple potentialities.’’ For example, the vagina of the 
mouse, Microtus guentheri, does not customarily display cornification during the 
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estrous cycle but it responds in this manner when given very large amounts of 
estradiol.** The tissues of the cervix of the newborn likewise may bear little 
resemblance to the prostate of the male infant, but both respond by developing 
squamous epithelium in the same orderly way under the influence of the 
hormones in the mother’s circulation. 

The similarity in the manner of response, the specificity of the inducing 
agent, the probable common embryonic origin, and the inherent capacity to 
react seem to justify grouping together the organs and tissues which undergo 
‘*prosoplasia.’’ On the other hand, ‘‘indirect regenerative squamous meta- 
plasia’’ is the end result of nonspecific traumas and is not limited to any par- 
ticular tissue or location. 


There are many objections to the continued acceptance of theories which 
seek to explain epidermidization of the cervix by attributing the developing 
infraepithelial cells to outgrowths from adjacent squamous epithelium, rem- 
nants of pre-existing (fetal) squamous e¢ells, undifferentiated cellular rests of 
embryonie origin, or to a direct metaplasia of adult cells.’ 

The concept of ‘‘prosoplasia’’ as described in this report, however, is not 
incompatible with the studies which are based on the supposition that growth, 
metaplasia, and regeneration of the cervical mucosa are brought about by 
specialized units known as ‘‘indifferent’’ or ‘‘reserve’’ cells. It suggests instead 
that these indifferent or reserve cells are not extra components of the epithelium 
but that they are the normal cells at one stage in their development, a stage 
when they are sufficiently mature to divide by mitosis but before they have at- 
tained the complete differentiation of the adult cells. In other words, at one 
time in its life cycle each normal cell, whether it eventually becomes columnar 
or squamous or simply undergoes multiplication, is an indifferent or reserve 
eell. 

Summary 


The experimental induction of so-called squamous metaplasia in the rat 
uterus suggests the existence of two distinct processes which bring about this 
transformation, and they may be used as prototypes for the study of this 
change in other organs and species. 

Indirect regenerative squamous metaplasia is a reparative process resulting 
as the final phase of a destructive lesion. In its early stage it appears as multiple 
small islands of squamous cells in areas of degenerating or necrotizing epithe- 
lium. The causes are numerous and are nonspecific. It occurs following chronic 
inflammation, atrophy, trauma, excessive and prolonged hormonal stimulation, 
and vitamin A deficiency. It is found in the mucosa of many organs, and 
notably in the endometrium where multiple foci of squamous epithelium have 
been observed accompanying hyperplasia endometrii, adenomatous carcinoma of 
the fundus, endometrial polyps, chronic endometritis, and tuberculous endo- 
metritis. It has been induced experimentally by several procedures in various 
laboratory animals. 

Prosoplasia is a name given in this study to an orderly progressive develop- 
ment in the course of which the original mucosa of an organ becomes stratified 
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in a characteristic manner and eventually differentiates into mature squamous 
epithelium. The process is a specific direct result of estrogenic hormone stimu- 


lation and is found both in the human and in experimental animals. 


It has 


been observed in the urethra, paraurethral glands, Bartholin’s glands, vagina, 
and cervix uteri of the female of many species. In the male it has been found, 
and induced experimentally with estrogens, in the urethra, prostate, Cowper’s 
glands, and seminal vesicles of men and many animals. There is evidence that 
in both sexes this distribution is limited to organs and tissues which are derived 
from the embryonic urogenital sinus. 


My thanks are due to Mr. V. Montesclaros for his invaluable technical assistance 
with the animal experiments; to Mrs. Elsie Kuhl and Miss Ione Dunn for the microscopic 
preparations; to Mr. Paul C. Tracy for the photomicrographs; to Dr. Frederick L. Hisaw of 
Harvard University for the opportunity to study examples of epidermidization in the cervix 
uteri of the rhesus monkey; to Dr. Alvin J. Cox, Jr., Executive of the Pathology Depart- 
ment, for the sections from newborn prostates; and to Eli Lilly and Company and the 


Schering Corporation for adequate supplies of endocrine preparations used in the experi- 


mental studies. 


References 
Fluhmann, C. F.: Obst. & Gynec. 3: 119, 1954. 


Fluhmann, C.. F.: Surg., Gynec. & Obst. 97: 45, 1953. 
Fluhmann, C. F.: A. M. A. Arch. Path. (In press.) 


Physiol., Julius Springer, Berlin, vol. xiv, pt. 2, 1927. 


. Culp, O. S.: | Bull. Johns Hopkins Hosp. 65: 239, 1939. 

. Moore, R. A.: J. Urol. 50: 680, 1943. 

. Nansen, E. M.: Brit. J. Urol. 22: 394, 1950. 

. Fluhmann, C. F.: Surg., Gynec. & Obst. 46: 309, 1928. 

. Friedlaender, F.: Ztschr. Geburtsh. u. Gynik. 38: 8, 1898. 

. Wilson, J. R., and DuBois, R. O.: Am. J. Dis. Child, 26: 431, 1923. 

. D’Erchia, F.: Ztschr. Geburtsh. u. Gynik. 42: 273, 1900. 

2. Wolbach, S. B., and Howe, P. R.: J. Exper. Med. 42: 753, 1925. 

. Korenchevsky, V., and Hall, K.: J. Path. & Bact. 45: 681, 1937. 

. Fluhmann, ©. F.: Endocrinology 25: 193, 1939. 

. Lubarseh: Centralbl. allg. Path. u. path. Anat. 17: 884, 1906. 

3. Kawamura, R.: Virchows Arch, path. Anat. 203: 420, 1911. 

. Teutschlaender, O.: Centralbl. allg. Path. u. path. Anat. 30: 433, 1919. 
. Fisher, B.: Centralbl. allg. Path. u. path. Anat. 17: 868, 1906. 

. Bullock, F. D., and Rohdenburg, G. L.: J. M. Research 33: 53, 1915-1916. 
. Bern, H. A.: Endocrinology 44: 555, 1949. 

21. Fluhmann, C. F.: Endocrinology 18: 705, 1934. 

2. Burrows, H.: J. Path. & Bact. 41: 43, 1935. 

. Grattarola, R.: Tumori 35: 237, 1949. 


24. Bainborough, A. R.: Am. J. Opst. & GYNEC. 61: 330, 1951. 


. Heliman, L. M., Rosenthal, A. H., Kirstner, R. W., and Gordon, R.: Am. J. Obst. 


GYNEC. 67: 899, 1954. 


3. Nieburgs, H. E.: Obst. & Gynec. 2: 213, 1953. 
. Schlachta, J.: Arch. mikr, Anat. 64: 405, 1904. 
. Funck-Brentano, P., Moricard, R., and Robert, H.: Bull. Féd. soe. gynée. et obst. 3: 


281, 1951. 


29. Wollner, A.: Surg., Gynec. & Obst. 68: 147, 1939. 


. Overholser, N. D., and Allen, E.: Proe. Soe. Exper. Biol. & Med. 30: 381, 1951. 
. Engle, E. T., and Smith, P.S.: Anat. Ree. 61: 471, 1934. 

. Hisaw, F. L., and Lendrum, F. C.: Endocrinology 20: 228, 1936. 

. Zuckerman, S.: Lancet 1: 435, 1937. 

. Hisaw, F. L.: Personal communication, 1954. 

. Lacassagne, A.: Compt. rend. Soe. de biol. 113: 590, 1933. 

3. De Jongh, S. E.: Acta brev. Neerland. 3: 112, 1933. 

7. Burrows, H., and Kennaway, N. M.: Am. J. Cancer 20: 48, 1934. 

. Courrier, R., and Gros, G.: Compt. rend. Soe. de biol. 118: 686, 1935. 

. Van Wagenen, G.: 


Anat. Ree. 63: 387, 1935. 


. Fisher-Wasels, B.: Metaplasie und Gewebsmissbildung, Handb. d. normalen und path. 


& 


| 
q 
| 
4 
1. 
3, 
da 
t 
: 
2 
| 27 
2} 
| 3 
3 
3 
‘ 
3 
3 
3 
3 
‘ 3 
3 
3 


FLUHMANN Am. J. Obst. & Gynec. 


1462 December, 1954 


40. Burrows, H.: J. Path. & Bact. 41: 423, 1935. 

41. Korenchevsky, V., and Dennison, M.: J. Path. & Bact. 41: 323, 1935. 

42. Parkes, A. 8., and Zuckerman, 8.: Lancet 1: 925, 1935. 

43. Wells, L. J.: Anat. Rec. 64: 475, 1936. 

44, Zuckerman, 8.: J. Path. & Bact. 44: 113, 1937. 

45. Zuckerman, S., and Groome, J. R.: J. Path. & Bact, 44: 133, 1937. 

46. Courrier, R., and Cohen-Solal, G.: Compt. rend. Soc. de biol. 121: 903, 1936. 

47. Huggins, C., and Clark, P. J.: J. Exper. Med. 72: 747, 1940. 

48. Scharpey-Schafer, E. P., and Zuckerman, 8.: J. Endocrinol. 2: 431, 1940-1941. 

49. Moore, R. L., and McLellan, A. N.: J. Urol. 40: 641, 1938. 

50. Huggins, C., and Webster, W. O.: J. Urol. 59: 258, 1948. 

51. Rezek, P. R., Caplan, M. M., Woods, F. M., and Melvin, P. D.: J. Urol. 66: 379, 1951. 

52. Zuckerman, 8.: Lancet 1: 135, 1936. 

53. Arey, L. B.: Developnfental Anatomy, ed. 5, Philadelphia, 1946, W. B. Saunders Com- 
pany. 

54. Vilas, E.: Ztschr. Anat. u. Entwekingsgesch. 98: 263, 1932. 

55. Koff, K. A.: Contrib. Embryol. 24: 59, 1933. 

56. Meyer, R.: Arch. Gynik. 158: 639, 1934; 163: 205, 1937; 164: 352, 1937; 166: 584, 
1938. 

57. Meyer, R.: Arch, Gynik, 91: 579, 1910. 

58. Meyer, R.: Zentralbl. Gynik. 47: 946, 1923. 

59. Raynaud, A.: Compt. rend. Soe. de biol. 134: 574, 1940. 

60. Burrows, H.: Bioiogical Actions of Sex Hormones, ed. 2, Cambridge, 1949, University 
Press. 

61. Meyer, R.: Autobiography, New York, 1949, Henry Schuman, Inc., Publishers. 

62. Zondek, H., and Sulman, F.: Proc. Soc. Exper. Biol. & Med. 43: 86, 1940. 


Discussion 


DR. JOHN ROCK, Brookline, Mass.—Again our attention is directed to the intrinsic 
ability of comparatively undifferentiated cells to change, under appropriately modified 
conditions, their normal habit and so the tissue they form. In the columnar epithelium of 
many organs or parts of organs derived from the primitive urogenital sinus, Dr. Fluhmann 
finds the basal cells of the mucosa to be thus versatile. He confirms the growth-stimulating 
property of estrogen on these cells, and emphasizes that even when, with good behavior, 
they give rise to columnar epithelium, as in the rat cervix, for instance, they still retain 
their proclivity to substitute well-differentiated squamous epithelium for mucous membrane, 
if excessively stimulated by estrogen. For this process he prefers the botanical term 
‘“prosoplasia,’’ ‘‘molding forward,’’ and disapproves of the appellation metaplasia, ‘‘ mold- 
ing beyond,’’ as being less definitive. The characterization metaplasia he would reserve 
for apparently similar digressions of squamous epithelium, that are evoked, not by ex- 
cessive hormone stimulation, but rather by physical or chemical trauma, which precedes, 
or is associated with, estrogen influence. Reacting to such stress, the more refined upstand- 
ing mucous cells, in the uterus, for example, give way to less sensitive stratified flat cells. 
The sturdy lowborn parents of these he describes as obscurely lying in wait to take over 
when injury weakens their less resistant superiors. 

Which shall the simple estrogen-stimulated change be? Prosoplasia or metaplasia? 
The word semantic has become tiresome. Many of us remember the evening spent here 
tossing the word cancer in and out of the disorderly intraepithelial mutation of cervical 
squamous cells. Yet verbal precision still merits respect, for progress in culture is in- 
dubitably correlated with vocal evolution. 

Commendably restraining himself, our distinguished veteran cytologist refrains from 
outspokenly implicating ‘‘prosoplasia’’ with carcinoma. He clearly depicts the under- 
mining and disposal of normal columnar cells in mucosa, particularly of the rat cervix, by 
unnatural proliferation of basal or reserve cells. Dr. Fluhmann, however, is not above 
noting the resemblance of this tissue transformation to what we see in early epithelial cancer, 
along the edge of which there is commonly a similar undermining of normal cells by malign in- 
truders. 

Is ‘‘prosoplasia Fluhmannensis,’’ formerly known as squamous metaplasia, in truth a 
precancerous lesion? Basal cells display their pluripotentiality when, previously confined 
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to one ordinary manifestation by natural estrogen levels, they are liberated for unusual 
behavior by excessive amounts of hormone. Does this suggest that by prolonged or further 
increased estrogen prodding their normally suppressed ‘‘ Reaktionsfahigkeit’’ will erupt into 
the open lawlessness of cancer? 

My better informed colleagues have not taught me so, Hence, wholeheartedly, I can 
agree with Dr. Fluhmann that estrogen-aroused invasion by less differentiated basal cells into 
the domain of more highly differentiated columnar or even squamous cells can hardly be con- 
sidered a precancerous lesion; but who will deny that such behavior may arouse into action 
a dormant iniquitous carcinogen, if one be present? 


DR. LOUIS M. HELLMAN, Brooklyn, N. Y. (By invitation).—I apologize for discuss- 
ing two papers in succession but there are two points I wish to bring out. 

Dr. Fluhmann stressed the fact that the response of these particular cells was related to 
their localized embryologic source of origin. This makes for clarification of understanding, 
but it is worth while to point out that other workers have said that not only cells of sex 
origin but cells from other organs, such as the lungs and bronchus, have the capacity for a 
similar response under some unknown stimulus and that carcinoma can arise from these cells. 

The second point is, Are these changes really carcinoma? Certainly our evidence is 
against it. So far as I know, except in a few rodents, carcinoma of the cervix has not been 
achieved by the administration of estrogens, There are, however, individuals in whom the 
basal or reserve cells respond abnormally to estrogen or other stimuli, and I think Dr. Hertig 
has pointed out that if this happens often enough, there may be invasive carcinoma. 


DR. FLUHMANN (Closing).—I do not feel that at this time I should say anything 
regarding the possible relationship between prosoplastic processes and early carcinoma. The 
subject is bound to come up, however, and probably will do so before it is clearly settled that 
prosoplasia does occur as an estrogenic response and that it concerns only tissues of uro- 
genital sinus origin. Besides malignancy, other problems will enter the picture, such as 
reactions of urogenital sinus derivatives to other hormones besides estrogen, the treatment 
of cervical erosions with local applications of adequate amounts of estrogenic hormone, and 
the role of prosoplasia in erosions and mucous polyps of the cervix. In the meanwhile it is 
my hope that this approach, based on fundamental tissue reactions rather than on mythical 
primitive cellular inclusions, will prove more fruitful in solving some of our difficulties. 
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RADIOSENSITIVITY TESTING OF CERVICAL CANCER* 
A Preliminary Report 


S. B. GusBerc, M.D., Mep.Sc.D., H. M. M. TovEti, M.D., Roger Emerson, M.D., 
AND HANNAH ALLINA, A.B., NEw York, N. Y. 
(From the Department of Gynecology and Obstetrics of the College of Physicians and 
Surgeons of Columbia University and the Gynecologic Services of the Sloane Hospital 
for Women and Francis Delafield Hospital of the Columbia 
Presbyterian Medical Center) 


see in testing for radiation sensitivity of cervical cancer has been 
stimulated in recent years by the reintroduction of the radical hysterectomy 
as a mode of treatment for relatively local cervical tumors, of an order of 
magnitude usually successfully arrested by radium therapy. With modern 
refinements of surgical techniques and their adjuvants, the morbidity and 
mortality of the radical operation have declined notably and experience with 
this technique has convinced many that it should assume a more important 
role in the standard treatment of malignant disease of the cervix. Too often, 
however, the use of one therapeutic technique or the other is selected at the 
present time because of the enthusiasm of the operator for a certain method, 
rather than by any codified indications; we must also recognize the selection 
frequently exercised by the average practitioner of gynecology as dependent 
on the belief that his professional standing depends on his ability to follow 
the technical fashions of the leaders in his field. 

It has been our hope, like that of others, that a method of defining 
patients with radioresistant cancers of the cervix at an earlier phase than is 
now possible clinically would aid a more sensible program of treatment, with 
patients selected for radium or surgery on the basis of reasonable evidence of 
their possible reaction to the contemplated mode of therapy. Such techniques 
for radiosensitivity evaluation have been studied by some! with conventional 
histologic reactions, others* by cytologic changes, and by another group* with 
radioactive tracer methods. 

Because our experience persuaded us that conventional histologic and 
cytologic changes following radiation were too subtle to be classified by 
relatively pedestrian gynecologic pathologists, we were attracted to the study 
of histochemical changes in these tissues by the work of Caspersson. By the 
use of ultraviolet microscopy, Caspersson' studied the nucleoproteins of 


*This work was supported in part by Grant No. C 1793 of the United States Public 
Health Service. 
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tumor cells and concluded that there were two principal types of malignant 
cells: ‘‘A’’ cells, which are active, aggressive cells with nuclei rich in 
desoxyribonucleic acid (DNA), and ‘‘B’’ cells, a regressive type with nuclei 
poor in DNA but nucleoli rich in ribonucleic acid. Our interest in the use of 
this knowledge was enhanced by the adaptation of these principles by some 
Italian workers® * 7 * to a relatively simple technique of histochemical stain- 
ing. By the use of an acetocarmine stain of smears prepared from tissue- 


Fig. 1.—A cells. Several well-defined A cells are depicted. Observe the characteristic 
clumping of chromatin material and the well-demarcated nuclear borders. (400; reduced 4.) 

Fig. 2.—B cells. A group of typical B cells is shown. Observe the large size, the 
poorly defined nuclear borders, and the diffuse chromatin; nucleoli prominently seen in each 
cell. <A cells are seen peripherally in addition to two transitional cells in the lower left 
corner. (X400; reduced 4.) 
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crush preparations, they claimed to see A and B eell characteristics in tumor 
cells like those described by Caspersson with ultraviolet microscopy and they 
initiated studies of human and animal tumors made under various conditions 
including their manipulation by radiation. 


We developed our study with the notion that the growing edge of a tumor 
should be rich in A eells prior to radiation and might show a conversion of 
this zone to B cells if the tumor were responsive to the radiation given to 
destroy it. We have taken serial biopsies from such cancers of the cervix 
under treatment, with external radiation or radium, therefore, by the use of 
our modified endocervical biopsy curette, which enables us to take intra- 
cervical biopsies deep to the vaginal surface of the tumor, at its growing edge. 

We present in this preliminary report some characteristic changes we 
have seen in these tissues studied with the acetocarmine tissue-crush technique. 
We have also studied these biopsies with more precise histochemical methods 
but these latter investigations are not the concern of this presentation. 
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Fig. 3.—C. B., No. 054733. This 52-year-old patient had an endophytic-type squamous 
carcinoma of the cervix, Stage III; the left parametrium was massively involved. Treatment 
consisted of x-ray therapy, interrupted in its mid-portion for full interstitial radium appli- 
cation. The lesion healed steadily throughout treatment and the patient has been well for 
18 months. Three sets of biopsies were taken during treatment, the last showing only fibrous 
connective tissue. 


The rise in A cells and decline in B cells are well shown. 


Materials and Methods 


Twenty-six patients with squamous carcinoma of the cervix treated by 
radiation therapy form the basis of this report. These patients were treated 
at the Sloane Hospital for Women or on the Gynecologic Service of the 
Francis Delafield Hospital. Of these, 4 patients received x-ray therapy only 
and 22 patients received a combination of x-ray and radium therapy. All 
patients received a planned therapeutic dose of radiation. In this study 
group there were 2 patients in Stage I, 9 in Stage II, 12 in Stage III, and 3 
in Stage IV, according to the International Classification. 
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Before starting treatment initial biopsies of the lesion were taken for 
control. Subsequent multiple biopsies were similarly taken at regular 
intervals throughout the course of treatment. The intervals varied from three 
to four weeks to every three to four days, in our effort to evaluate the period 
of critical change. As a rule, hospitalized patients were biopsied more fre- 
quently than ambulatory patients. Of course, the time at which a significant 
radiation response could be detected by this technique was not known in the 
early stages of the investigation. 


All biopsies were taken from the healthy growing margins of the tumor 
and consisted of quadrant fragments from opposite sides of the lesion. This 
technique was considered important not only to obtain active fresh tumor, but 
also to obtain a sampling of various areas. By means of our modified, sharp- 
pointed endocervical coning biopsy curette plunged deep into the periphery 
of the tumor, fresh tumor tissue was obtained from the growing advancing 
zone of the tumor below the undesirable, infected, frequently necrotic surface 
growth. Biopsies were taken as long as was feasible, or until fibrosis and 
epithelization made them impractical for analysis. Generally, a total of five 
successive biopsies sufficed. 


Each biopsy piece wes so divided that one-half was kept for routine 
hematoxylin and eosin staining while the remaining half was used for the 
acetocarmine crush preparation from which cell counts were made. 
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_ Fig. 4.—V. A., No. 049136. A 52-year-old patient with a fungating Stage III squamous 
carcinoma of the cervix by virtue of right parametrial fixation; treatment was given by 
external x-ray, followed by interstitial and intracavitary radium. 


The lesion healed progressively and a decline in A cells with rise in B cells was noted. 
It is of interest to note that the reversal in A/B cell ratio occurred at a time when clinical 
regression was not yet apparent. At the time of radium application, healing fibrosis was so 
diffuse that further biopsies were of no significance. 


Technique of Preparation.— 

The technique of making a crush preparation used in this investigation 
follows: 

Small biopsy fragments are fixed for one to twenty-four hours in acetic alcohol 
solution (two-thirds 95 per cent alcohol and one-third glacial acetic acid). Each piece is 
then divided into two, one portion being set aside for an H & E section, the other being 
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placed in a watch glass where, with the aid of sharp dissecting needles, it is finely 
divided into minute pieces no larger than a fraction of a cubic millimeter. During this 
process of teasing apart the tissue, it is moistened with acetocarmine stain (15 c¢.c. of 
carmine, 50 per cent glacial acetic acid up to 1,000 ¢.c.; boil four to five hours with utmost 
caution, using a reflux condenser; filter the product before use; it will keep indefinitely). 
After one and one-half hours of staining, the particles are transferred by a pipette to a 
previously prepared, clean, albuminated slide, and covered with a cover slip smeared with 
animal fat. Gentle tapping movements on the cover slip with blunt dissecting needles 
spread the fine particles into a uniformly thin smear. The preparation could be examined 
at this stage but to make a permanent preparation, the slide must be placed overnight in 
a jar filled with one-third 95 per cent alcohol. The following day, after the cover slip is 
removed with a razor blade, the preparation is dehydrated quickly in absolute alcohol, 
cleared, and mounted in a toluene solution. 
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Fig. 5.—M. J., F.D. No. 480. A 33-year-old patient with a fungating Stage II squamous 


carcinoma of the cervix. Treatment consisted of external x-ray given by 2,000 kv. followed 
by a radium application according to the Manchester pattern. 


The lesion healed progressively. It was apparently completely healed three weeks 
following all therapy. This graph clearly illustrates the reversal in A/B cell ratio early 
in the course of x-ray therapy, between the seventh and tenth days of treatment; this 
occurred one week prior to any clinical evidence of regression. 


A well-made crush preparation is analogous to a blood smear, usually 
being in the order of a single cell layer in thickness and of uniform distribu- 
tion. It may be noted that what is referred to here as a cell is, in reality, a 
nucleus, since the acetic acid dissolves cytoplasm leaving the nucleus intact 
to take up the dye. Among the naked nuclei will be found elements of cyto- 
plasmic debris. Strands of connective tissue, histiocytes, and inflammatory 
cells will also be recognized as well as the cancer-cell nuclei. 


The Count.— 

Each preparation is carefully surveyed, with the use of a green filter and 
high dry objectives for the general distribution of the cell types. The 
presence of fibrous tissue, infectious and cytoplasmic debris is also noted as 
they tend to detract from an ideal preparation. Ten well-distributed fields 
are selected and a minimum total of 200 cells is counted from which the per- 
centage number of the cell types is obtained. 
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Two types of cancer-cell nuclei can be readily recognized as well as 
many intermediate type cells. The active proliferating cell nucleus has been 
designated as an A cell and the inactive, degenerating, or prenecrotic cell as 
a B cell. Intermediate, or transitional, cells representing stages between the 
A and B eells, though having many forms, are designated as T cells. Such 
cells frequently have predominantly A-cell or predominantly B-cell features 
but further subdivision is unwarranted in this investigation. 

The A-cell nucleus (Fig. 1) can be identified by its rich, dark-staining, 
irregular chromatin mass and thick, dark amber border; nucleoli are not 
seen. The larger, prenecrotic B-cell nucleus (Fig. 2) is almost devoid of 
visible chromatin material for the chromatin mass is thin and seen with 
difficulty. One nucleolus, and occasionally two or three, may be present and 
tend to be large, irregular, and well stained. The nuclear border is thin and 
may be broken if the cell is necrotic. 
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Fig. 6.—A. C., No. 764288. <A 50-year-old patient with a Stage III squamous carcinoma 
of the cervical stump of endophytic type, with massive fixation of the left parametrium. 

Treatment consisted of external x-ray, vaginal cone therapy, and interstitial radium. 
The local lesion regressed somewhat in size, but disease persisted locally as well as peripher- 
ally in spite of massive radiation to the central pelvis. The patient died ten months following 
cessation of therapy. 


The graph showed a persistently high B/A cell ratio without change under treatment. 
The steadiness of the curve might be interpreted as evidence of radioresistance, but wide- 
spread tumor infection, irregular fibrosis, and the massive width of the tumor may have 
interfered with proper sampling and cell study. 


Errors and Safeguards.— 
The interpretation of a preparation may be erroneous unless four pre- 
cautions are observed: 


First, of course, it is essential to have cancer tissue in the preparation. 
Biopsies taken during the late stages of therapy, when healing has commenced, 
may lack tumor tissue; multiple biopsies increase the chances of obtaining 
cancer tissue, and the hematoxylin and eosin section will verify. its presence 
or absence. 

Seeond, the fibrous tissue incorporated in the crush preparations causes 
an undesirable clumping and maldistribution of the cellular elements. Its 
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presence may be either a mark of radiation response, or an inherent property 
of the tumor; however, a careful survey of the preparation will usually reveal 
a sufficient number of well-distributed areas from which counts can be made. 

Third, inflammatory cells, such as lymphocytes and polymorphonuclear 
leukocytes, may deceive the most wary examiner if there is unfamiliarity with 
the subtle differentiating features of these cells when stained with aceto- 
carmine. These nuclei frequently resemble A cells and are distinguished only 
by their uniform and characteristic nuclear pattern when seen under oil 
immersion. 

Of course, the tumor health of biopsy samples is also an important 
consideration, for spontaneously degenerating cells will offer obvious hazards. 
An example of this is believed to have occurred in one of our eases (A. C., 
Fig. 6), known to be clinically radioresistant. 

We have attempted to have cell counts checked by several observers in 
- an effort to free our method from subjective influences. This is especially 
important if the clinical observer participates in the laboratory studies. 


Summary and Conclusions 


These preliminary studies in our laboratory suggest that the activity of 
tumor cells may be used as a guide to the radiosensitivity of a cervical tumor, 
and that these changes may occur before clinical regression is evident. We 
have been encouraged in our hope that this type of reaction or a refinement 
of it might be one means of radiation-sensitivity testing (R.S.T.) which so 
many investigators have sought. Though our work has been in progress for 
several years, it is still insufficiently advanced for us to feel confident that 
this technique is the most efficient application of the principles utilized. We 
have been impressed with the apparent significance of these concepts of 
tumor-cell activity and regression. We have presented several characteristic 
protocols (Figs. 3, 4, 5, and 6) to illustrate the relation of these cell studies 
to clinical regression, but it is too early for us to have gained a precise 
knowledge of the critical period when the R.S.T. can offer the most help for 
the clinician. We believe it will occur early, in the first two weeks after the 
onset of treatment. 

It seems clear that this acetocarmine stain which we have used is not a 
differential histochemical technique for it appears to stain both the chromatin 
masses (D.N.A.—desoxyribonucleic acid) and the nucleoli (R.N.A.—ribo- 
nucleic acid). We have initiated other histochemical studies which enable us 
to define these nucleoprotein changes under radiation more precisely, in order 
to tighten our concept of this change and also possibly to make it more useful 
for clinical testing. 

There seems little doubt that we have seen tumors with their active 
growing zone rich in A cells show a reversal of A/B cell ratio with a pre- 
dominance of B cells in this zone during the period of clinical healing under 
radiation therapy. It seems likely that this represents a regression of D.N.A. 
and an accentuation of R.N.A. before the cell dies. 

The importance of securing tumor samples for radiosensitivity testing 
from the active growing zone of cervical tumors, rather than from the 
vaginal surface of the tumor, appears significant. We have used our modified 
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endocervical coning biopsy curette for this purpose for it can readily be 
pressed into the periphery of the body of the tumor whereas most conventional 
biopsy techniques utilize vaginal surface specimens. The scant blood supply 
and frequent infection of surface samples will not permit proper evaluation 
of these cytological and histochemical changes. 

Of course, the significance of radioresistance in the prognosis of cervical 
cancer is an issue which is still widely discussed and debated. Most patients 
with this disease, uncontrolled by radiation treatment, succumb because of 
peripheral spread rather than local persistence or recurrence of disease. It 
is unusual for the clinician to see the central cervical cancer locally unhealed 
after full radium and x-ray therapy, even in those patients who die of their 
disease by virtue of parametrial spread and node metastases. Therefore, any 
radiosensitivity studies that reveal more than a small fraction of all cases to 
be resistant are not in accord with well-known clinical facts. It is clear, 
therefore, that we must consider relative degrees of sensitivity in our con- 
siderations, for the response of peripheral, side-wall tumor, usually receiving 
radiation in lower dosage, may be crucial for the patient’s survival. 
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PRECURSORS OF CORPUS CANCER. II 
A Clinical and Pathological Study of Adenomatous Hyperplasia* 


S. B. Guspere, M.D., Davin B. Moore, M.D., anp FREDERICK Martin, M.D., 
NEw York, N. Y. 
(From the Department of Obstetrics and Gynecology, College of Physicians and Surgeons, 
Columbia University and the Sloane Hospital for Women) 


HE surge of renewed interest in early detection of uterine cancer in the 

past decade has brought a twofold benefit: It has helped uncover many 
such lesions in the early stages of malignancy when one can offer the patient 
a very high probability of cure with therapeutic techniques now available, 
and has therefore encouraged both the physician and the patient in the hope 
for conquest of these disorders; and in addition these studies have led to a 
concept of the developmental nature of uterine cancer which has in turn 
enabled us to define certain cancer precursors in the uterus. It is less im- 
portant for us now, in our imperfect state of knowledge concerning these 
cancer precursors, to attempt a final evaluation of the precise relation of pre- 
clinical and clinical cancer in this area than it is to offer the obstetrician and 
gynecologist, who has always taken a keen interest in the preventive-medicine 
aspects of his regional surgery, a reliable guide to the problems of manage- 
ment of abnormal uterine bleeding. 

Study of the intraepithelial cancer of the cervix has begun to fill this 
need to a considerable extent in tumors of this area though its frequently 
asymptomatic nature has sometimes made it seem a blessing of some mixture 
in young, asymptomatic, healthy women. That this knowledge is of impor- 
tance no one ean dispute, and there is no doubt that it will make an important 
contribution to the solution of the problem of cervical cancer. 

In a similar fashion in recent years studies of menopausal bleeding and 
endometrial hyperplasia of menopausal and postmenopausal patients have led 
to the definition of a type of atypical hyperplasia which we called adenomatous 
hyperplasia, in our laboratory, for it appeared to be a cancer precursor. 

A report of the study of this endometrial disorder was published from 
our laboratory in 1947.1 At this time, another report, that of Emil Novak,’ 
also described this atypical hyperplasia and emphasized the importance and 
difficulty of distinguishing it from well-defined adenocarcinoma of the endo- 
metrium. Shortly thereafter a series of publications by Hertig and his asso- 
ciates® *° once again called attention to adenomatous hyperplasia and their 
studies, like those we reported from the Sloane Hospital, suggested a definite 
relationship to adenocarcinoma; while our report described this lesion as a 


*Presented in part at a meeting of the American College of Surgeons, Chicago, TIl., 
October, 1953. 
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cancer precursor, however, the latter report fractionated this group into those 
called adenomatous and those called cancer in situ. Inasmuch as many well- 
defined endometrial adenocarcinomas tend to remain intramucosal for long 
periods of time, and such a geographic designation is difficult to assay 
biologically, we have preferred the concept that adenomatous hyperplasia is 
a precursor of possible later adenoma malignum rather than true but surface 
cancer. 

Since the publication of these initial reports Speert® and Te Linde, Jones, 
and Galvin’ have also reported on this abnormality and it has become in- 
creasingly accepted and used as a working gynecologic concept. 


Fig. 1.—Pale-staining hyperplastic gland with early budding. This pallor is eosinophilic in 
contrast to more basophilic stain of surrounding epithelium. (X250; reduced 4.) 


We became interested in such studies approximately ten years ago be- 
cause they offered a possible explanation for the question raised by our 
studies of menopausal bleeding and the background of endometrial cancer 
with a suggested relationship between them. In addition, the endometrium 
offers such an endless variation of facets of endogenous and exogenous endo- 
crine stimulation that we were attracted to this site as the most logical one 
for the study of a developmental end point of pathologie physiology of the 
reproductive tract that might possibly lead to malignaney. 


The concept of adenomatous hyperplasia as distinguished from cystic 
glandular hyperplasia has become extremely useful to our laboratory of 
gynecologic pathology and our gynecologie clinic and we now wish to report 
a study of 100 such cases collected from our hospital in an effort to clarify 
further the histologic picture, describe its clinical pattern, and define its 
cancer significance. 
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The 100 cases of adenomatous hyperplasia reported here have been 
registered in the files of the pathology laboratory of the Sloane Hospital for 
Women. All specimens were obtained either by curettage or hysterectomy 
with the exception of one that was discovered with endometrial biopsy. 


Age and Menopausal Relationship 


The peak incidence of our cases occurred in the fifth decade of life with 
46 patients being seen in this age group. Our youngest patient wags 26 years 
of age and our oldest 71 years of age. 

Three categories of patients were established with respect to the meno- 
pause: (A) The pre-menopausal age group included those under 45 years 
of age who had never noted amenorrhea or secondary menopausal symptoms 
and those over 45 who, until the onset of the present illness, had had perfectly 
regular and normal menses without signs of impending menopause; we noted 
47 per cent in this group. (B) The menopausal group consisted of patients 
usually over 45 years of age who had noted progressively irregular menses 
with loss of rhythm and frequently change in flow accompanied by mild to 
moderate secondary menopausal symptoms (vasomotor) or brief periods of 
amenorrhea; 20 per cent fell into this category. (C) The postmenopausal 
group were those who had had at least six months of consecutive amenorrhea 
combined with either objective or subjective findings; 33 per cent of our 
patients were found to be in this classification. It is important to emphasize 
that such a elassification of patients with respect to this menopausal factor 
may be an extremely difficult one to define clearly. 


Prior Menstrual Pattern 


In an attempt to evaluate the endocrine status of the patient as evidenced 
by her menstrual pattern before the onset of this disease we studied the 
recorded menstrual data but found this to be insufficiently precise to permit 
us any significant conclusion. We found 4 patients whose menses had been 
grossly irregular before the onset of their present illness, 5 to be abnormally 
profuse, while 2 of the 33 postmenopausal patients were recorded as having 
had a bloody menopause. We are dubious of the accuracy of these figures 
for they are lower than that to be expected for the general female population. 
The necessity for making a decision concerning the line between past history 
and present illness in such patients makes this factor difficult except in the 
course of a specific continuing study. 


Race and Economic Status 


Eighty-eight per cent of our patients were found to be white and 12 per 
cent Negro but this figure must be examined in the light of the fact that 54 
per cent of these patients were private rather than ward and this would bring 
this group into line with the expected 35 to 40 per cent of Negro patients 
that we customarily see on our ward service. Thus, both the racial incidence 
and economic level strongly approximate that of our gynecologic service as a 
whole. 


Relation to Fertility 


In this study 14 per cent were single, 60 per cent married, 11 per cent 
divoreed, and 14 per cent widowed, with 1 per cent of undetermined marital 
status. In the 60 married patients 19 had never conceived and, in addition, 4 
others were relatively infertile in that one had been pregnant but not carried 
through pregnancy successfully beyond the twenty-eighth week, and 3 others 
had had a child but complained specifically of later infertility. Of the total 
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group then 31 per cent had never been pregnant, 4 per cent had expressed 
infertility problems of varying degrees, while in the married group 31.6 per 
cent had not conceived and 6.6 per cent had relative infertility. One might 
compare this with the general population where it is said 10 per cent of 
marriages are involuntarily infertile. 


Fig. 2. 


3. 

Fig. 2.—Area of crowding and pseudostratification of glandular epithelium. (x 250; 
reduced \.) 

Fig. 3.—Crowding and marked pseudostratification of glandular epithelium. (x250; 
reduced 4.) 
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Body Habitus and Endocrine Disorders 


As this study progressed we were impressed with the considerable number 
of obese patients who were observed. Thirty-four per cent of our patients 
were recorded as being distinctly obese while 32 per cent were noted to be of 
normal weight, 4 per cent thin, and in 30 per cent body configuration was not 
commented upon. Whether or not this has any endocrine significance one 
cannot state, but included in this series were 3 patients with diabetes mellitus, 
) with a history of thyroid disturbance, 2 with liver disease, and 3 with 
unrelated major chronic disease. 


Symptoms 


The composite patient in this group had been having abnormal vaginal 
bleeding for approximately 16 months before she reached treatment. Fre- 
quently these patients noted both metrorrhagia and menorrhagia with this 
group constituting 38 per cent of the total. Sixteen of the entire group had 
suffered metrorrhagia only with relatively normal menses, and 10 per cent 
noted menorrhagia alone without any intermenstrual bleeding. In the entire 
group of cases it was noted that hemorrhage was profuse in 17 per cent, for 
these patients suffered a reduction in hemoglobin below 11 Gm. and several 
values of 6 and 7 Gm. were noted. Of 33 patients with this disease who were 
postmenopausal, 29 had postmenopausal bleeding as a symptom. 


Estrogenic Therapy in Relation to Induction of Adenomatous Hyperplasia 


Of the entire group, 22 per cent were noted to have received estrogenic 
preparations of one kind or another before the onset of vaginal bleeding. Of 
these, 8 patients had received hormonal therapy less than one year, 5 patients 
were treated for one to three years, and in 9 patients the length of administra- 
tion was unknown. The development of adenomatous hyperplasia by long- 
term administration of estrogenic hormones in postmenopausal patients has 
been observed by us on several occasions and we have also noted such changes 
to occur in the uteri of some postmenopausal patients with functioning 
ovarian tumors. 


Pathology 


Gross.—In this series the uterus was described as normal in size in 50 pa- 
tients. In 28, fibromyomas of the uterus were present, while 17 uteri contained 
endometrial polyps. It is of interest to note that 23 of the entire group had uteri 
which were distinctly and diffusely enlarged without obvious cause and an 
additional 4 were larger than could be explained by the small fibromyomas 
present. This incidence of 27 idiopathically enlarged uteri with adenomatous 
hyperplasia is an observation which seems significant; such uterine enlarge- 
ment may also be noted with cystic glandular hyperplasia. 

Microscopic.—In our previous report concerning adenomatous hyperplasia a 
description of the important microscopic findings was presented. It is important 
to note that adenomatous hyperplasia is frequently focal, occurring in areas 
otherwise having cystic glandular hyperplastic endometrium, though occasion- 
ally the adenomatous pattern may prevail throughout the endometrium. The 
stroma varies in its activity, sometimes being active, as may be seen with 
eystic glandular hyperplasia, but at other times, in postmenopausal uteri, one 
ean note this activity of the epithelium with a completely quiescent stroma. 
The pale eosinophilic-staining quality of some of the glands in adenomatous 
hyperplasia and the intense activity of the glandular epithelium with pseudo- 
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stratification, crowding of glands, and frequent budding into the lumen are 
well-known characteristics and may be noted in the accompanying photo- 
micrographs (Figs. 1 to 10). Table I presents the percentile incidence of 
these various characteristics to illustrate their greater or lesser presence in 


Fig. 4. 


Fig. 5. 


Fig. 4.—Marked crowding with intense reduplication of glands replacing stroma in this 
area. (X250; reduced 44.) 

Fig. 5.—Reduplication of glands completely replacing stroma in several foci. The diag- 
nosis of carcinoma in situ could be entertained. (X250; reduced 4.) 
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some specimens. It is well known to gynecologic pathologists that endometrial 
patterns may vary significantly from one area to another. This is seen in 
proliferative endometrium to some extent, and also seen in abnormal 
endometrium of both the hyperplastic varieties and in frank malignancy. In 
fact, we have several examples in our laboratory of all three varieties of 
abnormal change in an endometrium which shows cystic glandular hyperplasia 
in one area, adenomatous hyperplasia in another, and undoubted adeno- 
carcinoma in still another. 


Fig. 6.—General pattern of early budding in atrophic stroma. (250; reduced 4.) 


TABLE I. MICROSCOPIC PATTERN OF ADENOMATOUS HYPERPLASIA 


CYSTIC 
GLANDULAR BUDDING EOSINO- PSEUDO- 
ACTIVITY OF HYPER- AND PHILIC STRATIFICA- 
STROMA PLASIA TUFTING GLANDS TION CROWDING 
0 Fibrotic 4% 58% 0 19% 1% 30% 
~ 43% 18% 40% 47% 24% 16% 
aH 31% 22% 43% 25% 43% 39% 
+++ 2% 2% 15% 6% 28% 41% 
+4+4++ 1% 0 2% 3% 4% 1% 
focal = 53% 


Adenomatous pattern: general = 47% 


Treatment and Result 


In our study group 37 patients were treated by curettage only, while 26 
received radium on x-ray sterilization following curettage, and 36 were treated 
with hysterectomy. One patient whose lesion was discovered by endometrial 
biopsy received no other therapy. 
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One can only evaluate the result of treatment in those patients who were 
followed for more than six months and did not have a hysterectomy performed 
as their treatment. Of patients treated with curettage only, 24 were con- 
sidered cured (though only 13 were followed over six months), but 13 re- 
quired further treatment. Of those who were treated with curettage followed 


Fig. 8. 


Fig. 7.—Pseudostratification and budding in focus of hyperplasia. (250; reduced 4.) 
Fig. 8.—Budding and eosinophilic pallor of epithelium in intensely active area of hyper- 
plastic epithelium. (250; reduced %%.) 
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by radiation sterilization, 23 were considered cured (only 10 were followed 
over six months), but 3 required further treatment. These groups certainly 
are small in number and probably statistically insignificant but they show the 


Fig. 9. 


Fig. 10. 


Fig. 9.—Intense budding with complete replacement of stroma in areas of hyperplasia. 
(X250; reduced %.) 

Fig. 10.—Hyperplastic epithelium with general pattern of budding and _ intraluminal 
activity. (250; reduced 
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trend in these patients of the need in a considerable percentage of more treat- 
ment than the simpler ones which are conventionally offered for menopausal 
bleeding. If one also adds the consideration of prophylaxis in the planning 
of such treatment it would appear that adenomatous hyperplasia might be a 
finding in a patient who is bleeding dysfunctionally at the menopause that 
would weigh the seale in favor of hysterectomy. 


Carcinoma Significance 


It is again important to emphasize that the follow-up of these patients 
has been a relatively brief one to the present time and therefore one cannot 
make a complete evaluation of the final relationship of adenomatous hyper- 
plasia to carcinoma. In addition to this, our series of 100 is shortened by the 
fact that 36 patients were treated by hysterectomy. In the entire group we 
noted 2 patients who later developed carcinoma of the endometrium. In 
addition to this there were 3 patients in whom frank adenocarcinoma coexisted 
with adenomatous hyperplasia, 5 others in whom there was coexisting adenoma 
malignum or low-grade adenocarcinoma which might be called cancer in situ 
by some, and 10 instances in which the coexistence of low-grade carcinoma or 
adenoma malignum was considered but a decision concerning the malignancy 
of the tissue in question could not be reached. These groups, then, in whom 
10 per cent had coexistent cancer or developed cancer later, and another 10 
per cent in whom coexisting cancer could not be excluded, make the syndrome 
of adenomatous hyperplasia a significantly dangerous lesion which must be 
considered a cancer precursor in this area (Table II). 


TABLE IT. CARCINOMA SIGNIFICANCE OF ADENOMATOUS HYPERPLASIA 


Later development of cancer of endometrium 2% 

Coexisting adenocarcinoma 3% 

Coexisting adenoma malignum 5% 

Coexisting lesion of borderline malignancy 10% 
Comment 


As we stated previously, the short period of follow-up and our tendency to 
treat probable uterine cancer precursors by hysterectomy does not permit us 
at this time to make a final analysis of the precise relationship of adenomatous 
hyperplasia to endometrial cancer. We can examine the significant number 
of adenocarcinomas in the same uterus with intermediary stages between them 
that makes such a relation probable; we have seen several later carcinomas 
which also suggest that we may think of adenomatous hyperplasia in a similar 
category to intraepithelial carcinoma of the cervix as a change which is not 
yet irrevocable, may not go on to active, frank malignancy, but must impress 
us with the necessity for serious consideration of this eventuality in planning 
treatment for such patients. 
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THE RATIONALE FOR RADICAL PANHYSTERECTOMY AND PELVIC 
NODE EXCISION IN CARCINOMA OF THE CORPUS UTERI 


Clinical and Pathological Data on the Mode of Spread of Endometrial 
Carcinoma 


ALEXANDER BRUNSCHWIG, M.D., AND ARTHUR I. Murpuy, M.D., 
New York, N. Y. 


(From the Gynecological Service, Memorial Center for Cancer and Allied Diseases) 


|‘ THE surgical treatment of carcinoma of the corpus uteri there seems to 
have been relatively little attention paid to the question of pelvic lymph node 
metastases because of the notion, widely held, that metastases from this form 
of cancer spread particularly to the ovaries and upward along the lymphatics 
about the ovarian vessels and via the ovarian veins into the systemic circula- 
tion. Such metastases would be widespread and therefore beyond control by 
any form of local treatment in the pelvis. 


A perusal of standard texts on operative gynecology indicates that the 
classical panhysterectomy, possibly a little more extended than that employed 
for benign lesions, is usually recommended. For example, in the first edition 
of the text by Te Linde’ it is stated: ‘‘The total hysterectomy (for corpus 
eancer) differs slightly from that described in this volume for benign disease.’’ 
In the second edition of this work (1953) it is again stated: ‘‘Within the 
last year or two the question of more radical surgery with pelvic lymph node 
dissection for this disease has been considered and carried out by a few 
surgeons .. .’’ but ‘‘the total hysterectomy differs slightly from that de- 
scribed in this volume for benign uterine disease.’’ Halban? devoted only 
portions of two paragraphs to certain principles of operative attack upon 
corpus cancer, emphasizing that if the uterus is not too large it may be re- 
moved via the vaginal route. Nothing is mentioned concerning the pelvic 
lymph nodes. A. H.. Curtis® states, ‘‘ Abdominal hysterectomy is preferable 
to the vaginal route except in unusual cases. ... The technique employed 
should be a standardized modern procedure. . . . It has been emphasized that 
simple hysterectomy with removal of tubes and ovaries is an adequate pro- 
cedure. But such a statement alone is inadequate; there is frequently extension 
to an ovary or parametrial encroachment and in such instances the ureter 
on the affected side should often be laid bare and unilateral radical extirpation 
of the cellular tissues be made.’’ Nothing is said concerning the pelvie lymph 
nodes. Martius* states, ‘‘Total extirpation of the uterus is most frequently 
indicated in carcinoma of the body, and in this both adnexa must also be 
removed.’’ In Cole and Elman’s® Textbook of General Surgery, Allen states: 
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umber 

‘‘Treatment of carcinoma of the body of the uterus consists of complete 
hysterectomy preceded or followed by radiotherapy.’’ No mention of pelvic 
nodes is made. In Christopher’s® Textbook of Surgery, Danforth stated, “In 


cases of carcinoma of the body of the uterus surgical treatment is preferred 


unless there is evidence of extension beyond the uterus. Excellent results 
are obtained by excision of the uterus including the cervix, tubes, and ovaries. 
The extended operation of Wertheim and Ries is not necessary.’’ In a recent 
publication (1952), however, Javert’ has drawn attention to the local pelvic 
node ‘‘metastases’’ of benign endometrium (endometriosis) and pointed out 
that malignant endometrium is capable of a similar mode of metastasis. 
Among 50 patients with endometrial carcinoma who received some form of 
lymphadenectomy there were 14 instances, or 28 per cent (of 50), who pre- 
sented pelvic lymph node metastases. On the basis of these studies Javert 
recommended that complete pelvic lymph node excision be carried out along 
with radical hysterectomy, where there are no econtraindications in the surgical 
treatment of corpus cancer. 

Since 1947, the policy of radical hysterectomy and pelvic lymph node ex- 
cision has been followed in the Gynecological Service of the Memorial Center 
for corpus carcinoma where the patient’s general condition appeared sufficiently 
good to tolerate the operation. With each year, more patients have been 
operated upon in this manner. When a radical hysterectomy and pelvic node 
excision was not done, a Wertheim type of radical hysterectomy was per- 
formed. In only exceptional instances was a simple total hysterectomy done. 
Because the patients were generally older and less good operative risks than 
those with cervix cancer, those who received this type of operation were 
rather carefully selected. Actually only about 20 to 25 per cent of all 
patients operated upon for corpus carcinoma received a pelvic lymph node 
excision but in the future this incidence will be augmented. In no instance 
was the extremely radical pelvic lymphadenectomy performed which includes 
resection of the hypogastric vessels and denudation of the sciatic nerve,® but 
the obturator, external iliac, hypogastric nodes with parametria and areolar 
tissues of the lateral pelvic walls were excised. 


In all, there were 57 patients thus operated upon in the past six years. 
In none of these patients was planned preoperative radiation carried out. In 
some, radiation had been received at varying periods prior to admission to this 
hospital. The series reported here does not include four private patients of 
one staff member who elected to give planned preoperative radiation prior to 
radical hysterectomy and node excision. 


Histopathologic study revealed pelvic lymph node metastases in 10 in- 
stances of the 57 patients, an incidence of approximately 17 per cent. 

The surgical mortality was zero. 

There were 6 instances of postoperative urinary tract fistulas, an incidence 
of 11 per cent. There were one ureteroabdominal wound fistula, two uretero- 
vaginal fistulas, and three vesicovaginal fistulas. Two of the vesicovaginal 
fistulas and one ureterovaginal fistula closed spontaneously. 
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Of the 10 patients operated upon with positive pelvic lymph node metas- 
tases the present status is as follows: 


1. M. W. Living and well 4 years, 6 months. 


2. 6. B. Living and well 2 years, 3 months. 

3. M. M. Living and well 1 year, 3 months. 

4. 8. R. Living and well 8 months 

5. S. A. Lived 2 years, died of recurrences. 

6. A. T Lived 1 year, 11 months, died of recurrences. 
7. A. C, Lived 1 year, 6 months, died of recurrences. 
8. B. P Lived 1 year, 2 months, died of recurrences. 
9. E. M. Lived 7 months, died of recurrences. 

10. This patient was operated upon recently. 


Among the 57 patients who received radical panhysterectomy and _ bi- 
lateral pelvic node excision, there are 16 who were operated upon 3 years to 
5 years, 9 months previously and in whom the neoplasm was confined to the 
uterus itself with negative lymph nodes and ovaries as far as routine histo- 
pathologic study is concerned. Fourteen of these 16, or 87 per cent, are 
living and well 3 years to 5 years, 9 months after operation. The series is 
too small to be of any significance in the evaluation of the operation. As will 
be mentioned again similar high salvage rate figures are reported also for 
small series of patients who received simple total hysterectomy in combination 
with radiation. 

In addition to the 57 patients just cited there are 17 patients in whom 
some type of exenteration® was performed. These cases, for the most part 
instances of recurrent carcinoma of the corpus after previous treatment, are 
included in this discussion because they afford data on the mode of spread 
of corpus carcinoma. They are summarized in Table I. A perusal of the 
brief findings stated in the table indicates that as adenocarcinoma of the 
corpus evolves it spreads to adjacent viscera with or without involvement of 
the pelvic nodes, a pattern of spread much like that of epidermoid carcinoma 
of the cervix. Good examples of this are afforded especially by Cases 1, 6, and 
8 (see Table I). Excluded, are four private patients of one staff member who 
has elected to pursue a program of planned preoperative radiation therapy in 
his private patients with corpus cancer. 

Of the 17 patients listed, 7 died in the hospital postoperatively, surviving 
operation 13 days to 3144 months. All the patients in the series were in 
desperate straits due to the advanced stage of the disease, for the most part 
recurrent after previous attempts at cure. On the other hand, one of these 
patients with total exenteration is alive, well, and fully active over 6 years, 
and one 4 years, after operation. One patient with anterior exenteration is 
well and active 2 years, 10 months, and one, 1 year, 6 months. One patient 
who had a posterior exenteration (genital tract and rectum) has been well 
2 years, 3 months. 

Of the 17 patients who received some form of exenteration or a complex 
procedure short of exenteration (one case), pelvic node metastases were ob- 
served in 4 instances, an incidence of 23 per cent. This is greater than in the 
series where radical hysterectomy and pelvic node dissection only were per- 
formed and is to be expected because in this exenteration group the disease 
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was in a much more advanced stage. It will be noted in Table I that in 
connection with a number of the cases ‘‘no nodes’’ are reported. This implies 
that the pathologists found no nodes in the specimen (and this is not an 
uncommon finding after radiation which causes atrophy of the lymphatic 
tissues) or that the nodes were negative for metastases. But the point to 
emphasize here is that in a number of these patients there was recurrence of 
the endometrial carcinoma to invasion of local viscera without macroscopic 
evidence of spread into the upper abdomen. This is a pattern of local re- 
currence and spread similar to that of carcinoma of the cervix. 


Comment 


The number of patients who have received radical panhysterectomy and 
pelvic node excision for corpus carcinoma is too limited and the time observed 
too short to evaluate the operation. Another complicating factor in this 
evaluation is the high percentage of cures that are already reported in the 
literature for simple total hysterectomy with or without combined radiation. 
Indeed, some of these reports literally ‘‘take the wind out of one’s sails’’ in 
reporting results by other procedures and would infer that the problem 
of corpus cancer, in a large measure, is near to being solved. In one report’® 
90 per cent five-year survival for planned radiation followed by hysterectomy 
is achieved. In still another report?! 75.67 per cent of endometrial carcinomas 
are considered to be destroyable by a special type of radium applicator in 
conjunction with 800 kv. radiation. In still another report’? 86.3 per cent of 
all patients cited are five-year survivors after ‘‘hysterectomy’’ with pre- and 
postoperative supervoltage x-ray therapy. Possibly the excellence of these 
results is due to selection of patients reported, a fortuitous type of radio- 
sensitive lesion that was encountered in most of the patients treated, or to 
limited numbers of patients observed. 

Certainly, from a review of the aforementioned reports and other similar 
ones in the literature, it may seem pointless to endeavor to improve results in 
the treatment of corpus cancer by increasing the complexity of the surgical 
attack when a number of authors are already recording results by simpler 
surgical methods and radiation that are superior to any so far achieved for 
any other form of abdominal visceral cancer. One has to be guided by one’s 
own experience and the facts as observed by himself, however. Thus the 
question of lymph node involvement has seemed to be of such importance 
that it must receive due consideration in connection with corpus cancer as in 
any other form of abdominal visceral cancer. The fact that in a series of 
patients who may receive radical hysterectomy and pelvie node excision the 
nodes may be negative for metastases does not prove that a simple total 
hysterectomy would have been equally efficacious. By removal of the pelvic 
lymph nodes and fatty tissues it will be possible to remove microscopic clumps 
of tumor cells in lymphatics and blood eapillaries that may well. escape de- 
tection in the usual routine histopathologic study of sections taken at random 
from a surgical specimen. 

One of the cardinal principles in the newer surgery for malignant neo- 
plasms in the abdomen is the concomitant wide resection, in continuity if 
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possible, of the groups of lymph nodes that experience has shown are those 
most likely to be the site of the first metastases. There is no reason to 
assume that carcinoma of the corpus, which we observe spreads in a pattern 
similar to that of carcinoma of the cervix, should be an exception to the rule, 
and should. continue to be treated surgically with disregard for the pelvic 
lymph nodes. To be sure, the general condition of tne patient must be taken 
into consideration, but a radical hysterectomy and pelvie lymph node ex- 
cision appear to be the procedure indicated wherever possible. 


Summary 


A discussion based upon surgical experience and pathologie study in the 
treatment of adenocarcinoma of the endometrium in 74 patients. is presented 
to emphasize the following points: 


1. Endometrial carcinoma of the corpus uteri may spread in similar fashion 
to epidermoid carcinoma of the cervix, i.e., invasion of parametria, bladder, 
rectum, and metastasis to pelvic lymph nodes, progressively, before spread to 
extrapelvie sites occurs. 

2. Local direct spread to bladder and pelvic colon may occur prior to 
metastasis to pelvie nodes. 

3. It appears that simple total hysterectomy for endometrial care:noma does 
not represent the maximal surgical effort possible for endometrial carcinoma. 

4. When the patient’s condition permits, a radical panhysterectomy with 
pelvic lymph node excision is indicated. The mortality ean be held to a mini- 
mum. In patients who are not good risks a Wertheim type of radical hyster- 
ectomy should be performed. 

5. In advaneed and/or recurrent cases of endometrial carcinoma some type 
of exenteration operation may still offer the patient a chance for long survival. 

6. Consideration of pelv:e lymph nodes in the surgical treatment of endo- 
metrial carcinoma is consistent with the modern principles of cancer surgery. 
There is no reason to assume that the surgery of endometrial cancer should 
constitute a sole exception to this principle. 
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CLINICAL OBSERVATIONS IN PATIENTS WITH MYOMA OF THE 
UTERUS WITH PARTICULAR REGARD TO CHANGES IN 
SIZE AND INDICATIONS FOR SURGERY 


HERBERT I’. NEWMAN, M.D., NEw York, N. Y. 
(From the Union Health Center,* New York City) 


HIS clinical study of myoma of the uterus was based upon 755 consecutive 
f geonnt in women employed in the garment industry of New York City. All 
were followed by the author, usually at three-month intervals, at the Union 
Health Center. For many reasons, but primarily because of the conservative 
attitude to this disease established by Dr. Robert T. Frank, in only 19 per cent 
of the cases was surgery recommended and an unusual opportunity was secured 
to follow the course of cases not operated upon. 


Observations 


Age of Onset.—Table I demonstrates the age frequency of the patients 
estimated from either age of onset of pertinent symptoms or when the tumor was 
first found, electing the younger of the two. It is significant that the peak 
frequeney period for whites was between the ages of 44 and 47, whereas it was 
eight years younger for Negroes. 


TABLE I. AGE OF PATIENT AT TIME OF FIRST SYMPTOM OR DETECTION OF MYOMA UTERI 


AGE OF WHITES | NEGROES 
PATIENT | NO. OF CASES — | PERCENT | NO. OF CASES | PER CENT 
3elow 28 10 1.9 16 7.8 
28-31 16 3.0 16 7.8 
32-35 47 8.8 45 21.9 
36-39 68 12.9 50 24.4 
40-48 127 24.1 38 18.6 
44-47 159 30.1 24 EES 
48-51 67 12.6 10 4.8 
52-55 25 4.7 5 2.9 
Above 55 10 1.9 ] 0.5 


Size When First Found.—Table IT demonstrates the size of the uterus when 
the diagnosis was first established. Size was estimated in terms of comparable 
eravidity and represented the total size of the uterus and not of the myomatous 
component alone. It is apparent that when the fibroids are first discovered, the 
eross size of the uteri in Negroes in much larger than of those in whites. This 
is not due to delay in seeking medical aid which is gratuitous and exactly the 
Same percentage (42 per cent) of both races remained asymptomatie throughout 
their course. 

The table also reveals that there is little correlation between size and 
symptoms. There were 3 patients in this series whose uteri were enlarged to the 
size of full-term pregnancy who had no symptoms other than the gross distortion 
of their figures. 


*Dr. Leo Price, Director. 
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TABLE II. SIZE OF THE UTERUS AT THE TIME OF FIRST OBSERVATION 


SYMPTOMATIC CASES ASYMPTOMATIC CASES 

SIZE IN WEEKS WHITE NEGRO WHITE NEGRO 
OF GRAVIDITY (%) (%) (%) (%) 
1-4 19.6 10.8 14.1 10.8 

5-8 41.2 30.8 33.9 18.1 

9-12 26.5 27.9 30.7 30.2 
13-16 7.8 21.5 14.7 19.3 
16-20 3.4 5.4 6.2 14.4 
21-28 1.5 3.6 0.4 7.2 
100.0 100.0 100.0 100.0 


Growth of Myomatous Uteri Prior to the Menopause.—Of 542 eases followed 
for three months to ten years prior to the menopause, 47.6 per cent. showed no 
change in the size of the uterus, 44.6 per cent showed an increase in uterine 
size, and 8.0 per cent showed actual decrease in size. Table III demonstrates 
that these figures are modified by the duration of follow-up and that the younger 
the patient is, the more likely the chance of growth of the uterus prior to the 
menopause. 

The age at which patients with fibroids entered the menopause averaged 
48.6 years for 91 of our cases. This is virtually the same age for the menopause 
found by Speert*? in two hundred unselected postmortem studies in New York 
City. Our figures suggest that in three out of four women below the age of 40 
with fibroids, growth of the uterus may be expected prior to the menopause. 

Decrease in size prior to the actual menopause was invariably found in the 
year immediately prior to menopause, and the actual decrease in size was small 
until the true menopause occurred. 

The relation between race and growth was difficult to evaluate statistically 
in this series. When first found, myomatous uteri in Negroes were much larger 
than in whites, and they occurred at an earlier age. We are not certain that 
fibroids in Negroes grow at a faster rate than in whites of the same age group. 
In this series, the actual percentage of Negroes who showed any growth of the 
fibroids at all after they were found was exactly the same as that in whites. 


TABLE III. OBSERVED CHANGES IN SIZE OF THE UTERUS DURING PERIOD OF OBSERVATION 


FOLLOW-UP PER CENT PER CENT PER CENT 
IN MONTHS ENLARGING UNCHANGED DECREASING 
3-24 40.5 50.7 8.8 
25-60 53.8 41.7 4.5 
60-120 78.1 21.9 0.0 


The growth of myomatous uteri was found to be a discontinuous phenom- 
enon. A group of 173 cases which showed growth were followed for an 
average period of three years at intervals of three or more months. For at 
least 60 per cent of the time, there was no sign of growth so that periods of 
growth and nongrowth were observed. Considering each of these periods as 
a cycle, two cycles were found in 82 eases, three cycles in 55, four cycles in 
12, five cycles in 12, and in single cases, seven and eight cycles each. An 
illustrative case was that of a Negro woman who was first seen at the age of 
40 with a uterus the size of a 10 weeks’ gravidity. It remained that size for 
fourteen months; then increased to 12 weeks’ size within three months; re- 
mained stationary for two more months and was then found to be 14 weeks’ 
size three months later. It remained this size for three months, but in the 
succeeding three months grew to 15 weeks’ size, remained at that size for three 
months, but three months later had grown to 16 weeks’ size. 
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Growth spurts were not found at any particular age. The plotted fre- 
quency incidence by age of the growth spurts presented a curve exactly 
similar to that of the age frequency. 

The rate of growth was calculated in 139 cases in which growth was 
observed within a three-month period. The change in size of the uterus during 
that time interval is indicated in Table IV, as average for the cases in each 
group. Maximum rates of growth were observed in 2 cases; one enlarged from 
4 weeks’ size to that of 10 weeks and the other from 14 weeks’ to 22 weeks’ size 
within a three-month period. 


In 8 additional cases, a fibroid was first discovered three months after a 
prior routine vaginal examination had disclosed a normal-uterus. The average 
size of the uterus in these cases was that of a 6.2 weeks’ gravidity with the 
largest being of 9 weeks’ size. Assuming that growth occurs in less than 40 
per cent of the time, it may be generalized that in the average case where 
growth takes place, it requires a year for the uterus to reach the size of a 10 
weeks’ gravidity. 


XGREE OF INCREASE IN SIZE N N 
TABLE IV. DEGREE OF INCREASE IN SIZE NOTED DURING PERIOD OF OBSERVATION 


INITIAL SIZE IN WEEKS INCREASE IN SIZE IN WEEKS 


OF GRAVIDITY OF GRAVIDITY NUMBER OF CASES 

3 1.6 3 

4-5 3.0 23 

6-7 2.5 18 

8-9 2.7 28 
10-11 2.3 23 
12-13 2.5 26 
14-16 2.3 18 


Effect of Menopause on Myoma.—In 55 eases, the effect of the menopause 
on the size of the uterus could be accurately measured. In 40 of these (73 per 
cent), the uterus decreased in size; in 5 no change was observed, and in 10 (18 
per cent) the uterus actually increased in size. 


It was noticed that, as the uterus shrank in size, the first effect appeared 
to be on the myometrium alone for the myomas became more diserete and only 
later did the myomas themselves decrease in size. The average rate of decrease 
in size was 1 week of gravidity for each month of menopause, during the periods 
of shrinkage; for decrease in size was also found to be a discontinuous phe- 
nomonon. The most rapid decrease was noted in a case where a uterus the 
size of a 10 weeks’ gravidity reverted to normal size within 22 months after 
the menopause. 


When increase in size after the menopause appeared, it was at a faster 
average rate than the observed decrease and averaged 1.3 weeks’ gravidity 
in increase in size for each month during the periods of growth. In Zeit’s* 
series of 117 cases followed through the menopause, 5 cases showed growth 
which he attributed to degenerative changes in the myoma. The most rapid 
growth in our series was observed in one case wherein an apparently normal- 
sized uterus. grew to 10 weeks’ size within forty months postmenopausally. 
On subsequent exploration, this proved to be a benign myoma. 


Symptoms of Myoma Uteri.—Pain in the pelvie region or lower abdomen 
was complained of at some time by only 28 patients. On further study the 
etiological factor was found to be either adnexal disease or endometriosis in 20 
eases, leaving only about 1 per cent of the cases wherein the myomas might have 
been responsible for pain. In 3 eases of this category in which an exploratory 
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operation was performed, an acute torsion of the subserous fibroid was found 
in one and acute degenerative changes in fibroids in the absence of pregnancy in 
two others. 

Dysmenorrhea, either primary or as an increase of a pre-existent form, was 
found in 8.2 per cent of the cases. It was almost always of the nature of pain- 
ful cramps, usually relieved by the expulsion of a clot. Of those with this com- 
plaint, there was coexistent menorrhagia in 74 per cent, compared to a general 
frequency of the latter complaint of 47 per cent for the entire series. 


Urinary complaints were present in only 9 cases. Of these, two patients had 
impacted enlarged uteri producing sufficient pressure against the vesicle neck 
to render the initiation of voiding difficult. In the other 7 cases, the pressure of 
the large uterus against the bladder may have been responsible for an annoying 
increased frequency of micturition. 

Menorrhagia in the form of either profuse or prolonged menses was found 
in 47 per cent of the eases. In the entire series of 755 cases, there were 154 
eases with a hemoglobin below 11 Gm. per cent, but of this group only 105 had 
menorrhagia as well. In 11 eases with both menorrhagia and anemia there was 
some other explanation for the anemia, such as bleeding peptie uleer or sickle- 
cell disease, so that in only 26 per cent of those patients who complained of 
menorrhagia was it severe enough to produce anemia. 

In 51 of this latter group, oral ferrous sulfate restored the blood hemo- 
globin to normal levels but without affecting the menorrhagia in 25 eases. An 
additional 20 had a similar salutary result but with decreased flow by the 
addition of oral methyl testosterone. In only 6, or 12 per cent, of these medically 
treated cases, did medical therapy fail to combat the anemia. 

Oral methyl testosterone was tried in 68 eases of menorrhagia with a 
detectable diminution in fiow in 53, although the menses were rarely reduced 
to normal levels. A dose of 10 mg. a day was not exceeded as higher amounts 
were likely to produce unpleasant side effects. 

A decrease in the menstrual interval was reported by 85, or 11.2 per cent of 
the patients. The interval frequently became as short as 18 days. The cause of 
this phenomenon is obscure; and 76 per cent of these patients also had coexistent 
menorrhagia. 

Fertility and Fibroids.—In this series, 184 women had never been pregnant. 
Of these, 85 were single, 11 had married after the age of 40, 2 had previous 
bilateral salpingectomies, 8 employed contraceptives, and 3 had husbands of 
proved sterility. The corrected infertility rate is 11.1 per cent for 636 
potentially fertile women with fibroids. The true figure must be much lower 
for only 8 patients complained of sterility, and in this small group one subse- 
quently became pregnant and 3 had sterility due to late marriage, sterile hus- 
band, or closed tubes. This study suggests that the actual correlation between 
previous sterility and myoma uteri may be as low as 5 per cent. 

The majority of these patients did not employ contraceptives and only 7 
became pregnant after the fibroids were discovered. After correction had been 
made for age and known factors which may have rendered the patients infertile, 
this represents a pregnancy incidence of 3.5 per cent. Inasmuch as all eases 
were not followed for the full span of potential fertility, that is, to the meno- 
pause, and the fact that a majority of the patients were in the late thirties and 
forties when relative infertility existed, no conclusion can be made from this 
study as to the statistical effect of fibroids on subsequent fertility. 


Treatment.—By definition, myoma of the uterus is a benign tumor of the 
uterus and its potential transformation into sarcoma is still a moot question. 
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Sareomas do occur in uteri containing fibroids but if we exclude the “highly 
cellular” myomas, its true incidence must be very rare. In the past seven years, 
approximately 100,000 women have been followed at this Center with only two 
proved eases of sarcoma of the uterus. One was a stromal sarcoma and the 
other a sarcoma of the cervix and in neither case were there coincidental myomas. 

We have felt that there are only two major indications for surgery in 
myoma of the uterus: uncertainty of diagnosis and failure to control symp- 
toms adequately by nonsurgical means. Table V gives the indications for 
operation in those cases for which it was recommended. 


TABLE V. INDICATIONS FOR OPERATION 


I. Difficulty in Diagnosis.— 
a. Uterus enlarged to an extent that it obscured other pathology in the pelvis 96 cases 
b. Symptoms produced by coincidental other diseases of the uterus 12 cases 
ec. Rapid or postmenopausal growth suggesting sarcoma rather than myoma 6 cases 
d. Difficulty in differentiating subserous myoma from ovarian tumors 5 cases 
II, Inadequate Control of Symptoms by Nonsurgical Means.— 
a. Uncontrolled anemia due to menorrhagia 11 cases 
b. Pain 3 cases 
ce. Urinary symptoms 5 cases 
d. Intraligamentous fibroids 2 cases 
e. Sterility 6 cases 


Under difficulty in diagnosis, the following features merit consideration: 


1. Is the uterus so large that it obscures more significant pelvic findings? 
Mere size, alone, is not an indication for surgery, but uteri larger than a 12 
weeks’ gravidity obscure any palpable evidence of more serious disease of 
adnexa and pelvie colon. Of 96 cases for which surgery was recommended 
on this ground, an unsuspected carcinoma of the ovary was found in one 
case. There were 62 other cases of the size of 13 weeks’ gestation or more in 
which surgery was not recommended, and all patients have been well to date. 

2. Are the symptoms produced by coincidental other diseases of the 
uterus? We have never found intermenstrual bleeding to be due to myoma 
alone except in aborting fibroids, and in 12 cases with this symptom for which 
surgery was recommended, coincidental corporeal carcinomas were found in 
2 cases and an endocervical carcinoma in one. Endometrial polyps are also 
common, as well as the ubiquitous hyperplastic endometrium. 

3. Does rapid growth or postmenopausal growth signify the presence of 
sarcoma? We do not know the speed of growth of uterine sarcomas, but in 
2 cases of solid ovarian carcinoma in which surgery was refused for at least a 
year, the speed of growth of these tumors was not greater than the increase 
in size of uteri seen during ‘‘spurts’’ of growth of benign myoma. It is our im- 
pression that these “spurts” in fibroids represent the development of new 
fibroids rather than the increase in size of pre-existent myomas. Operation 
was recommended in 4 cases of very rapidly growing uteri, and in 2 cases 
with growth postmenopausally, and all proved to be simple myomas. The 
converse was not true, however, for 2 cases suggesting the diagnosis of sub- 
serous fibroids on palpation, which increased in size postmenopausally, proved 
to be ovarian neoplasms. 
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4. Is the presumed lesion a subserous fibroid or solid ovarian neoplasm? 
In 5 cases, surgery was recommended because we simply could not distinguish 
the two lesions. Two proved to be the previously mentioned ovarian neo- 
plasms and the other 3 fibroids. 

Adequate control of symptoms by medical means entails the following con- 
siderations: 


1. Control of symptoms: 


a. Menorrhagia producing uncontrolled anemia was an indication for 
surgery in only 11 cases. One of our patients with severe menorrhagia and 
a hemoglobin level of only 5 Gm. per cent had her blood level elevated to 13 
Gm. on iron and testosterone and promptly entered the menopause. These 
chronically anemic women tolerate their low blood levels very well and it is 
our custom to prepare patients for operation with massive doses of iron rather 
than to recommend surgery after multiple transfusions. 

b. Pain is rarely an indication for surgery. Very few of our patients 
had the association of myoma and pregnancy wherein degenerative lesions 
in fibroids are most common. 

e. Urinary symptoms do not respond to medical therapy and warranted 
surgery in 5 of our cases. 

d. Intraligamentous location of large fibroids prompted surgery in 2 
eases. Pyelography revealed normal upper urinary tracts in both, but the 
danger of ureter compromise by lesions in this location merits surgery. 

e. Sterility as a single indication was the reason for surgery in the form 
of myomectomy in 6 patients. Here we counsel thorough preoperative investi- 
gation with salpingography for 3 of the 6 had coincidental severe adnexal 
disease precluding fertility. 


2. Age, systemic disease, tumorphobia, and economic staius are important 
considerations in the general condition of the patient. In this series, the 
patients were all wage earners who often supported their ‘amilies as well as 
themselves and those who were not operated upon were carried without loss 
of working days. Surgery may be performed with negligible mortality (no 
deaths in our series of 147 abdominal hysterectomies or myomectomies) but 
this study has demonstrated that a large percentage of women with myoma 
of the uterus may be treated in an adequate manner without surgery. 


Summary 


A series of 755 consecutive cases of myoma of the uterus were analyzed 
from the standpoint of age, racial incidence, symptoms, and course. Surgery 
was recommended in only 19 per cent of the cases with satisfactory manage- 
ment of the rest without operation. 
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OLD AND NEW PROCEDURES IN THE TREATMENT OF PROLAPSE 
Benno Tunis, M.D., Newark, N. J. 


N THE virgin state the uterus is flattened anteroposteriorly and is pyriform 
in shape, with the apex directed downward and backward. It lies between 
the bladder in front and the pelvie or sigmoid colon and rectum behind, 
completely within the pelvis. The typical position of the uterus with the 
bladder and rectum empty is maintained by the attachment of the cervix to the 
vaginal wall; to a small extent by the smooth muscles and connective tissue 
in the round ligaments; by the fairly strong uterosacral ligaments; and to a 
large degree by the smooth muscle and fibrous tissue, the ligament of Macken- 
rodt, which lies between the layers of the broad ligaments. Inferiorly, the 
uterus is maintained at its horizontal level by the muscular pelvic diaphragm 
of which the levator ani is the chief support. 

The position of the uterus in the adult may vary considerably under dif- 
ferent conditions. For example, with the bladder and rectum empty the body 
of the uterus is nearly horizontal when the individual is standing. The fundus 
is about 2 em. behind the symphysis pubis; the body and cervix are at an 
angle of about 90 degrees to each other. As the bladder fills the uterus is 
bent back toward the sacrum. With the overdistended rectum the uterus is 
pushed forward. 


Factors Leading to Prolapse 


With these anatomical considerations in mind we ean review the factors 
which cause the uterus to descend or to prolapse. The prolapse, as we see it, is 
an end result of four distinct changes in the pelvis. It begins with retroflexion- 
version followed by the elongation of the cervix, with minor degree of cysto- 
cele or rectocele, up to total prolapse. 

The retinaculum uteri is, according to Martin,’ a composite of all intra- 
pelvic ligaments like the round, the broad, the Mackenrodt, the uterosacral. 
The purpose of the ligaments is to suspend the uterus, and these are enveloped 
by fascia and covered by the peritoneum. Once they are attenuated, torn, or 
atrophied, the stability of the uterus is disturbed. This occurs through the 
play of a mechanical force such as delivery or distention caused by vaginal 
obstetrical manipulations. Further, endocrine disturbances may affect the 
tonus of these ligaments as will also undernourishment and overstrain where 
the intra-abdominal pressure has been increased. 

In addition to the supporting apparatus described, the stability of the 
uterus is further guaranteed by muscles and fascia which form the floor of 
the pelvis. There are two diaphragms which close up the pelvis: anteriorly, 
the urogenital diaphragm and, posteriorly, the levator ani consisting of three 
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muscles covered by fascia. The levator ani has voluntary innervation and 
its action is synergistic with the action of the abdominal muscles. When the 
abdominal pressure increases the levator contracts more and more, constricting 
the urogenital diaphragm around the pelvic organs supported by both levator 
and perineal muscles. 

Halban and Tandler? showed by studies of cadavers that the correlation 
between pelvic floor and abdominal pressure may be disturbed. They cite the 
instance of the levator ani becoming unable to hold against the intra- 
abdominal pressure, especially in cases of retroversion and in those cases 
where the fascial envelope becomes disrupted either through artificial de- 
liveries or by a general debility. 

In discussing the origin of prolapse Te Linde*® expresses the belief that 
attenuation of the cardinal ligaments causes the retroflexion-version, with ex- 
haustion of the levator ani because of the overstreteching of its muscle fibers 
and loosening of the fascia enveloping the pelvic organs, both caused by faulty 
labor and with constipation further contributing to the development of the 
prolapse. Stacey* points out that prolapse oceurs more often in industrial 
than in rural localities. He suggests as a means of prevention early ambula- 
tion after delivery and postnatal exercise by an expert physiotherapist. 

Shaw’ thinks prolapse is caused by loss of tonus of the muscles and of the 
endopelvie fascia during the menopause and levator weakness after deliveries. 
It should be noted that changes in the size and inflammatory stasis of the 
cervix constitute the second important factor in the development of a prolapse 
to the stage of procidentia. The cervix will show continuously a changing 
picture of inflammation and epithelial degeneration. It will be hypertrophied, 
edematous, ulcerative, frequently showing erosion. Goldberger and Zakin*® 
found but 2 normal cervices out of 504 which had been amputated. The cervix 
becomes heavy and pulls the uterus downward and pulls along the anterior 
and posterior vaginal walls as well as the bladder and rectum. Descensus 
anterior with cystocele, descensus posterior with rectocele, and both com- 
bined, will represent the classification of the degree of prolapse, respectively, 
prolapsus uteri first, second, and third degree. We prefer rather Ricci’s’ defi- 
nition which restricts prolapse to a condition where the enlarged cervix is visible 
with or without cystorectocele and the term procidentia is reserved for the rare 
cases in which the vagina is completely everted and the entire genital tract lies 
as a global mass outside (total prolapse). 

Virchow in 1847 demonstrated the possibility of hydroureters and hydro- 
nephrosis as a result of total prolapse. Halban and Tandler® in 1907 dissected 
23 eadavers with prolapse. They found dilatation of the ureters in 15 eases. 
Lieberthal and Frankenthal® have proved, by means of radiography, that the 
broad ligament with its fibrous bands attached laterally to the fascia of the 
pelvic brim and medially to the cervix and uterus pulls the ureter downward 
when the uterus descends. Brettauer and Rubin’® deseribed the stretching of 
the ureter by procidentia with resulting hydronephrosis. 
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General Consideration of Therapy of Prolapse 


The treatment of both kinds of prolapse that we are considering (subtotal 
prolapse and procidentia) is always surgical. The modus operandi depends on 
(1) the general physical condition; (2) the desirability of preserving menstru- 
ation; (3) the condition of the cervix and of the body of the uterus; and (4) 
the degree of cystorectocele or enterocele. 

Te Linde emphasized the trend toward vaginal hysterectomy joined with 
anterior and posterior colpoperineoplasty. Crone’ has stated that vaginal 
hysterectomy is the best treatment for éither subtotal or total prolapse. 

Austin’? published 79 procidentia cases treated by vaginal hysterectomy. 
Johnson thought the latter to be the procedure of choice in cases of procidentia. 
Allen'* has reported that out of 2,798 vaginal hysterectomies only 6 operative 
fistulas and one ureter injury occurred and he remarked that with an equal 
number of abdominal hysterectomies more injuries would have happened. 

Watson’ asserted that in patients between 60 and 70 years of age with 
procidentia the best procedure is a vaginal hysterectomy with obliteration of 
the vagina. Peightal’® emphasized the importance of antibiotics in assuring 
greater safety and more successful operations. Guiou,’’ on the other hand, told 
us that the vaginal hysterectomy for procidentia showed a 5 per cent recurrence 
among his cases. The causes of recurrence, according to him, are the delay fac- 
tor before operating, and nutritional factors influencing tissue repair, and 
obesity. Stacey* employs vaginal hysterectomy in cases especially indicated, 
e.g., cases of menopause with metropathia, cases where the procidentia is asso- 
ciated with a fibrotic uterus or cases of long-standing prolapse with edema. 

Meigs,'* in an analysis of some 900 operations, made the operative pro- 
cedure depend on the age of the patient or on the degree of the prolapse. Meigs 
performed but 225 hysterectomies of the vaginal type for prolapse. The main 
features of the vaginal type of operation in his work are the uniting of the 
contralateral ligaments and the closing up of the cul-de-sac. He reported a 
mortality rate of 1.5 per cent and a recurrence rate of 5 per cent. 

Phaneuf’? suggested for the recurrent cases the vesicovaginal fixation, but 
his technique is not to be confused with the high vesicofixation of Halban which 
will be described later in this article. 

Thaddeus Montgomery”® operates only on elderly women with total prolapse 
and he is an ardent advocate of the Manchester operation. He described the 
following order of procedure in this operation: curettage, separation of the 
vaginal wall from the bladder, midline vaginal incision continued around the 
cervix, and further separation of the bladder until the vesicovaginal fold becomes 
visible. The bladder is elevated and the vagina dissected from the lateral liga- 
ment. The base of the ligament is attached to the cervical stump by means of 
a Sturmdorf suture. Montgomery has stated that after this operation child- 
bearing is possible. The cervix holds the key. If it is amputated low, there 
will be no great help for the prolapse; if amputated high, prolapse will be 
managed more successfully but the possibility of later childbearing is most un- 
certain, for miscarriages frequently occur. 
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Doyle,2* in a study entitled, ‘‘Errors, Omissions and Suggestions in 
Gynecology ...,’’ says that the ventral fixation operation for prolapse has long 
ago been discarded as having no place in gynecological surgery because of the 
pain resulting from the pull on the broad ligament, the possibility of ventral q 
hernia formation and of abortion, and, occasionally, of intestinal obstruction. 


A. B. 


Fig. 1, A, B, C, and D.—The high vesicofixation operation step by step. (From Halban: 
Gynikologische Operationslehre, Wien, 1932, Urban & Schwarzenberg, pp. 166-167.) 


Danforth*? pleaded for vaginal hysterectomy as the most suitable operation 
for procidentia because he had found all other methods unreliable. In his 600 
eases he listed only 5 failures and one death. Heaney”* treated 1,237 cases with 
vaginal hysterectomy and he reported only 3 deaths with all others cured. 
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Watson" uses a modified vaginal hysterectomy and colpopexy in treating 
procidentia. The main features of this operative technique are the complete 
deperitonization of the cul-de-sac, the approximation of the posterior part of 
the sacrouterine ligament, inversion of the combined pedicle of the cardinal or 
uterosacral ligaments, and fixation of the vaginal vault beneath the posterior 
parts of the sacrouterine ligaments. He reports operating in 82 cases with 90 
per cent fully cured. 

Goldberger and Zakin® treated 722 cases by the parametrial-fixation or 
Manchester operation and concluded that (1) the optimal approach is entirely 
vaginal; (2) the Manchester is the best method; and (3) contraindication is a 
diseased uterus. 

A hard problem is created by the irreducible total prolapse which fortu- 
nately oceurs but seldom. Frank? described two such eases. Ricci’ is opposed 
to the interposition operation and recommends only the hysterectomy or Man- 
chester operation. He warns against abdominal fixation operations. In his 500 
hysterectomies for prolapse he had but one death. 


A. B. C. 


Fig. 2, A, B, and C.—The same operation continued with the interabdominal part. (From 
Halban: Gyniikologische Operationslehre, Wien, 1932, Urban & Schwarzenberg, pp. 166-167.) 

Israel and Weber?® reported upon 200 cases of prolapse with labor. Some 
patients delivered spontaneously. Complications were as follows: premature 
labor, abortion, a high percentage of maternal (6.3 per cent) or neonatal deaths. 
Sepsis is the most frequent cause of danger but all these deaths were reported 
in the preantibiotie era. 

Edwards and Beebe*® found in the literature a total of 92 eases of cervical 
cancer associated with prolapse. Their analysis led them to the conclusion that 
the two rarely exist together. Among the cases of cervical cancer in St. Luke’s 
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Hospital during the years 1922-1949, only one case was reported in association 
with procidentia. Altogether 521 cases of cancer of the cervix were counted 
in the same series. 


Two operations for prolapse little known or not employed for unexplained 
reasons are worthy of description. The first of these (Halban’s) is more suit- 
able for women up to 45 years of age with prolapse only of the second degree. 
The second operation (Coénill’s) to be described is suitable for the very old pa- 
tient regardless of the degree of the prolapse. 


Halban’s Operation for Uterine Prolapse 


Halban’s? high vesicovaginal fixation operation consists of (1) a median 
incision into the vaginal wall continuing around the cervix; (2) mobilization of 
the bladder up to the vesicovaginal fold and high ligation of the uterine arteries ; 
(3) amputation of the cervix below the ligation; (4) opening of the vesico- 
vaginal fold, mobilization of the uterus toward the front, and keeping down the 
body of the uterus through a speculum toward the rectum; and (5) ligating 
the highest point of the bladder peritoneum to both horns of the uterine wall 
right or left toward the back with fixation sutures uniting the bladder peri- 
toneum to the anterior wall of the uterus until the uterus is in normal anterior 
position and the vesicovaginal fold is closed with the bladder resting on the 
uterine dome. 

Halban’s operation for prolapse is completely a vaginal procedure without 
removal of the uterus except for the amputation of the cervix. Its main feature 
is the obliteration of the cavum vesicouterinum. Two causes of prolapse are in 
this way removed: the long cervix is amputated and the retroflexion is corrected. 
The intra-abdominal pressure keeps the uterus in steady fixation and no down- 
ward movement is possible. 


It should be noted that the Halban operation differs in important respects 
from the Watkins interposition operation which is better known in the United 
States. The latter procedure displaces the uterus entirely, placing it in front 
of the bladder and permanently immobilizing it by suturing the interior vaginal 
wall to the interior surface of the uterus. This leaves the bladder behind the 
uterus which could lead to dangerous complications in the event of pregnancy 
and which makes sterilization mandatory at the time of operation. Further, 
the Watkins operation may frequently lead to a recurrence of prolapse of either 
the vagina and uterus or of the bladder. Finally, there is always the possibility 
of urinary disturbances which in rare instances may be serious, such as hydro- 
nephrosis. 

The incidence of such complications is greatly reduced by the Halban opera- 
tion because the anatomical relationship between bladder and uterus is not as 
radically changed. The only important change is that the bladder holds the 
uterus in suspension and the space between bladder and uterus is obliterated ; 
thus, the anteflexion and anteversion stay permanently. Although the incidence 
of miscarriage may be high, there are no bladder disturbances, sterilization is un- 
necessary, and pregnaney and delivery are possible. There is much less hemor- 
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rhage associated with the Halban operation, chiefly because the high fixation 
operation is preceded by high cervix amputation and bilateral ligation of the 
uterine arteries. 


Conill’s Operation for Uterine Prolapse 


In 1952 Conill** of Barcelona published a paper with the title: ‘‘Ambula- 
torische Kolpoepisiokleisis bei senilem Prolapsus.’’ In this he reported 90 
eases all of which were successfully cured. 

Preoperative care calls for cervicitis and erosion to be treated successfully. 
Enemas are administered before the operation and after successful evacuations. 
Opium is given to prevent evacuation for four to five days. When a pulmonary 
or cardiac condition is present, an attempt must be made to improve it medically. 

The steps in carrying out this operation are as follows: 


1. Infiltration of the left labium majus and then the right one with 10 c¢.e. 
of 1 per cent Novoeain solution. 

2. With Kocher clamps mark or trace in the anterior vaginal wall the four 
corners of a rectangular area which later will be a denudated area for scarring. 
Clamping of the vaginal wall is painless. In the middle of the rectangular area 
inject under pressure about 3 to 4 ¢.c. Novoeain solution which will serve to 
lessen the pain resulting from the separation later of the vaginal wall from the 
fascia and urinary bladder. The same procedure will be employed for the 
posterior vaginal wall. 

3. The dissection begins at the large left lip with a fairly deep incision in 
the direction of the nympholabial suleus just to the point where after uniting 
the contralateral incisions the orifice of the urethra remains open. At the pos- 
terior commissure (fossa navicularis) the incision will be approaching the mid- 
line in order that the closure permit only the passage of a small finger through 
the vaginal orifice. Parallel to the main incision another incision is made so 
that a piece of the mucous membrane between these two lines can be removed. 
An assistant in the meantime covers the new wound surface with gauze and the 
surgeon then progresses to the next step. 

4, Dissection of the quadrate of the vaginal wall while the vaginal mucous 
membrane is removed (cut out) in the direction of the four clamps. 

5. By means of sutures the parallel cut surfaces are united to form one 
homogeneous and broad surface. 

6. The final step consists in the placing of four to five Nylon or silk buried 
tension sutures from one edge of the outer cut to the other edge so that the 
whole surface forms one line. 

Before suturing and closing, the surface of the wound is cleansed and dusted 
with sulfonamides. 

On the tenth or eleventh day the stitches are removed. 

The method of Conill presents a very great improvement over the methods 
of Neugebauer, Le Fort, Labhardt, and Kahr. It is merely an office procedure 
and no hospitalization is necessary. On the contrary, Cénill is against bed 
treatment and advises the patient to leave the operating table and walk. He 
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claims that there are no urinary or other pelvic disturbances such as may occur 
following the other procedures. The success of the operation is based on the 
formation of a solid sear which becomes tendinous and grows 2 em. in thickness. 

I have witnessed Professor Cénill perform his operation and have had the 
opportunity of carrying out the operation myself on two occasions at the Park 
West Hospital in New York City. Reports of these cases follow: 


CASE 1.—P. G., a 59-year-old white woman, suffered many years from a second-degree 
descensus. Involuntary urination occurred on coughing or when under strain. On pres- 
sure, the eroded cervix was visible up to the invagination line of the vesicovaginal fold. 
The body of the uterus was small and in retroversion-flexion, The patient had had hyper- 
tensive cardiac disease for more than fifteen years. The Cénill procedure was the least 
hazardous and this was done under local anesthesia. The sutures were removed in ten 
days and the patient felt cured. The perineum was strong and there was no protrusion 
visible. 

CASE 2.—M. K., a 60-year-old obese white woman, presented an eversion of the vagina 
which was due to a hysterectomy performed 7 years previously. Conservative treatment 
proved fruitless. The Cénill procedure was successful; the eversion of the vagina was com- 
pletely corrected and a high, strong perineum resulted. 

I wish to record my appreciation of Dr. Cénill’s permission to publish his technique 
for senile prolapse in an English journal. 
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A SYSTEM FOR GRADING GYNECOLOGICAL PROCEDURES 
Puiuie T. WILLIAMS, JR., M.D., SAN ANTONIO, TEXAS 
(From the Baptist Memorial Hospital) 


HE literature is replete with articles which point out the prevalence of 

ill-conceived operative procedures involving the female pelvis. The 
problem has been approached from the standpoint of the individual organs," * 
individual operations,* * and the female genitals as a whole.® * 7° In seeking 
a method for presenting standards on a teaching basis, I have found no clearly 
defined system now in use. 

The system of grading gynecological procedures herein presented was 
evolved to serve two purposes. First, it was planned as a method of making 
the gynecological cases of private doctors in the hospital more valuable in 
teaching the resident staff. Second, it was thought that bringing the results 
to the attention of the visiting staff might be a stimulus to more careful 
evaluation and planning of procedures for gynecological cases. Should the 
system merit general acceptance, it might provide a medium of exchange for 
evaluating gynecological procedures in widely separated locations in much the 
same way that grading of malignancies facilitates comparison of results from 
their therapy. 

Where operative procedures are contemplated, three decisions must be 
reached. These are: 


Whether operative management is indicated in the best interest of the 
patient as treatment and/or diagnosis of the condition. 

What operative procedure will best fulfill the requirements of the particu- 
lar set of circumstances at hand. 

How, technically, the procedure is performed. 


These three decisions are of approximately equal importance in so far 
as final results are concerned. The wisdom with which they are reached varies 
a great deal. The technique of most gynecological procedures can be mastered 
by most men with relative ease. The knowledge and experience required to 
decide whether to operate, and when operating what procedure to use, appar- 
ently are not so easily come by. From the literature and from reviewing 
charts of operative cases it appears that the problems of whether and what 
contribute much more heavily to unsatisfactory procedures than does the 
problem of how. It is toward these problems that this grading scheme directs 
itself. 

The system is based on information obtained from completed charts of 
patients who have undergone major gynecological procedures. At the time 
the charts are reviewed the pertinent data are recorded in an ‘‘Operative 
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Gyn.’’ book in order to have the information for future statistical evaluation. 
The data are recorded under the following headings: hospital number; age; 
parity; significant history, physical findings, and laboratory data; preopera- 
tive diagnosis; operation; pathological diagnosis; grade; and comments 
(Table I). 

The review of charts and grading are done in a weekly meeting attended 
by representatives of the teaching staff, obstetrical-gynecological residents 
and interns, and student externs. The meeting is open to all visiting and 
house staff members. The charts are discussed from the standpoint of com- 
pleteness of work-up, accuracy of diagnosis, indications for operation, opera- 
tion performed, pathology, and probable results. A grade is arrived at by the 
residents and approved by the teaching staff members. Comments regarding 
preferable management, desirable studies, ete., are inserted as thought perti- 
nent. 

The grade is recorded as a letter, or letter fraction. Where the indica- 
tions and procedure used are graded the same a single letter is used. Where 
they differ a letter fraction is used with indication as numerator and opera- 
tion as denominator, thus: Indication/Operation. 

While the completeness of work-up and adequacy of chart work may 
affect the accuracy with which evaluation can be made, these things are not 
graded as such. The grade is based on the validity of indications and 
appropriateness of procedure as indicated by the information available from 
the chart. 

The letters A through F are used. The first three letters are used to 
designate satisfactory procedures and are differentiated on a basis of benefits 
aceruing to the patient. The second three letters are applied to operations 
thought to be ill advised, the degree of inappropriateness being indicated. 

The grades and their meaning follow: 


A, Operations—Necessary: Those procedures which definitely prolong life, 
or without the timely performance of which the patient’s life would be in 
imminent and real danger. 

B, Operations—Desirable: Those procedures which definitely improve 
health; or without the timely performance of which there would be a potential 
threat to the life of the patient, deterioration of the patient’s health, or a 
definite threat to it; or which relieve disabling discomfort. 

C, Operations—Optional: Those procedures without which neither the 
health nor life of the patient will be seriously threatened. Those procedures 
done for the patient’s comfort or convenience. 

D, Operations—Questionable: Those operations where the risk is not 
justified by the probable results; where the procedure used is not likely to 
relieve the symptoms; or where too little or too much is done in view of the 
indications and findings. 

E, Operations—Not Indicated: Those operations definitely not indicated 
by the symptoms and findings but which will not be, in all probability, detri- 
mental to the health or well-being of the patient. 
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F, Operations—Contraindicated: Those operations which will definitely 
harm the patient and work to the detriment of her health and/or well-being. 
This system has been initiated on cases from two hospitals, one where 
the majority of work is done by physicians on an open staff, the other where 
all work is done by the resident staff under the supervision of a trained teach- 
ing staff. While the totals are not large and are not presented as a final type 
of significant results, they do show how valuable information may be obtained. 
Private Hospital.— 
Graded A— 6 cases— 5.0% 
Graded B—33 cases—27.5% Satisfactory —52.5% 


Graded C—24 cases—20.0% 
Graded D—29 cases—24.2% 
Ill advised 


Graded E—24 cases—20.0% 
Graded F— 4 cases— 3.3% 


47.5% 
Charity Hospital._— 
Graded A—13 cases—15.5% 
Graded B—38 cases—45.2% Satisfactory—89.3% 
Graded C—24 cases—28.6% 
Graded D— 6 cases— 7.1% 1 
Graded E— 1 case — 1.2% Tll advised—10.7% 
Graded F— 2 cases— 2.4% J 


Table I demonstrates the manner of recording pertinent data in the 
‘‘Operative Gyn.’’ book. Negative findings, unless pertinent, are not recorded. 
All recorded pertinent data are put in the book. Pathologic diagnoses are 
abstracted and pertinent findings, only, entered. 


Comment 


There are several shortcomings to the grading of operations in this 
manner : 


1. Indications for operation and choice of procedure vary among the best 
of gynecologists. In using this system it follows that concepts approved by 
recognized authorities should be permitted whether the grader(s) personally 
follow such teachings or not. 

2. Charts, even when well written up (and often they are not), do not 
always portray some important considerations. The original examiner’s 
evaluation of symptoms and findings may vary from those of the grader. 
Having the pathological report, however, helps to rationalize the original 
recorded findings. 

3. The final result for the patient is the real measure of the success or 
failure of a procedure. This can only be estimated as a probability based on 
the experience of the grader and on the experience of others as recorded in 
the literature. 

Despite its shortcomings, the system has a number of good features: 


1. The confusion of studies based on numbers of normal organs removed 
is avoided. The desirability or permissibility of removing normal organs 
under certain conditions of coexistent pathology, age, ete., is taken into 
consideration. Each case is taken on its own merits and statistics based on 
such grading will not include material which may or may not be acceptable. 
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2. The commonly used ‘‘tissue-committee’’ method of evaluating cases, 
because of its use of pathologic examination of tissue removed, or the lack 
of it, as a criterion for considering cases, must inevitably fail even to consider 
many eases of ill-advised procedures. The mere presence of pathologic 
conditions or lack of them does not necessarily indicate whether or not the 
questions of whether and what were wisely answered. 

3. The act of grading cases provides practice for the house staff in dealing 
with the questions of whether and what, training in which, I feel, is more likely 
to be deficient than training in the question of how. 

4. Evaluation of large numbers of cases graded in this manner will pro- 
vide material for pointing out the most common sources of error in planning 
operative gynecological treatment. 

d. Such a system offers a medium of exchange for expressing our 
opinions in regard to gynecological operative procedures. 


Summary 


1. A system of grading gynecological operative procedures is presented. 

2. This system, it is hoped, will prove to be a useful teaching aid. 

3. It is hoped that this system will provide a basis for collection of 
reasonably realistic statistics on prevalence of unnecessary and harmful 
operative gynecological procedures. 
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TRICHOMONAS VAGINALIS INFECTION. AN EVALUATION OF 
THREE DIAGNOSTIC TECHNIQUES WITH DATA ON INCIDENCE 


B. H. Kean, M.D., ANp Emerson Day, M.D., New York, N. Y. 
WITH THE TECHNICAL ASSISTANCE OF WANDA WOLINSKA 


(From The New York Hospital and the Strang Cancer Prevention Clinic, Memorial Center, 
Cornell University Medical College) 


UFFICIENT evidence is available to support the view that the presence 
of Trichomonas vaginalis in the vagina is abnormal and so often incom- 
patible with local tissue health that its eradication should be a medical goal.’ 
The therapy of 7. vaginalis infection is far from satisfactory,” one of the 
reasons being that clinical suppression of symptoms and failure to demonstrate 
the parasite combine to delude the patient and the physician into the 
assumption that a cure has been effected. 

One of the first requirements for the establishment of a base line of 
efficacy of drugs and other measures in the therapy of 7. vaginalis is a reliable 
criterion for cure. For this reason, as a preliminary step in an evaluation of 
therapeutic measures, a comparison of procedures used in the diagnosis of 
trichomoniasis was undertaken. This paper compares the efficiency of three 
diagnostic techniques: the wet smear, the Papanicolaou stained smear, and a 
culture method, and reports the incidence of infection in 500 clinic patients. 


Clinical Material 


A total of 500 women between the ages of 15 and 65 were studied for the 
presence of 7. vaginalis in four clinics. In each group the patient samples were 
sequential and unselected. 

Group I—Two hundred consecutive female patients examined for the first 
time at the Strang Cancer Prevention Clinic, Memorial Center. This group 
represented an unselected sample of presumably well and asymptomatic adult 
women accepted for cancer detection examinations. Since the incidence of 
trichomoniasis in this group was low, other groups were sought in order more 
easily to compare the three diagnostic methods. 

Group IT.—One hundred female patients returning for follow-up examina- 
tion at Strang Clinie as the result of either clinical or cytologic evidence of 
gynecologic disease. This group is comparable to Group IIT. 

Group III—One hundred consecutive patients being seen for initial 
examination at the Gynecology Clinie of the New York Hospital. 

Group IV.—One hundred consecutive pregnant women being seen for the 
first time at the Obstetrics Clinic of the New York Hospital. Almost all were 
in the first or second trimester of pregnancy. 


Methods 


Patients were instructed not to douche for 24 to 48 hours before coming 
to clinic. A single examination was made in all eases. 
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The vaginal secretion was obtained by introducing a vaginal speculum and 
swabbing the mucosa with two cotton swabs. Most of the material was derived 
from the posterior fornix although some secretions from other portions of the 
vagina were also utilized. 

I. Hanging Drop.— 

One swab was immediately introduced into a test tube containing 1.0 ml. 
of normal saline at a temperature of 37° C, and the contents mixed thoroughly. 
Hanging drops utilizing the usual depressed slides were prepared and examined 
immediately. Three hanging drops were studied for a total of 10 minutes 
before a negative report was rendered. 

The appearance of the parasite and its typical motility in the hanging 
drop are familiar to most and detailed descriptions are readily available.» * 
We employed the classical hanging drop technique rather than the simple wet 
smear, which is identical except that flat slides are used instead of slides with 
a central concavity. It is our impression that the wet film is just as satis- 
factory as the hanging drop if the vaginal material is well dispersed and if 
the examination is promptly performed. 

IT, Culture Method.— 

The second cotton applicator was introduced into a test tube containing a 
culture medium which had been left in an incubator for 2 hours at 37° C. The 
swab was rotated in the medium and dropped into the test tube which was 
then left at room temperature for 2 to 3 hours, after which the tube was placed 
in the ineubator for 48 hours, at which time subcultures were made. The 
original cultures were examined twice: first after 48 hours of incubation when 
subeultures were made, and again after 96 hours. Transfers were made by 
withdrawing 2.0 ml. of suspension with a sterile pipette. 

The medium employed was the Simplified Trypticase Serum described by Kupferberg 
and his associates? to which had been added penicillin and streptomycin as suggested by 
Williams.5 

It was prepared as follows: 


1,000 ee. 


1. Maltose 1 Gm. 

2. Bacto agar 1 Gm. 

3. H.O distilled 400 e.e. 

Heat in autoclave at 10 pounds for 10 minutes to dissolve agar. Filter. 
Add: 

4. Trypticase 20 Gm. 

5. Cysteine HCl 1.5 Gm. 

6. 0.5% methylene blue 0.48 e.c. 

7. Add distilled H.O to 600 ¢@.e. 


Adjust to pH 6.0 with 5 N NaOH. Make up to volume with distilled water. Tube 
in 8 ¢.c. amounts. Autoclave at 15 pounds for 15 minutes and cool to room temperature. 
Add 0.5 ¢.e, sterile serum (100%) which has been adjusted to pH 6.0, 

To each 8.5 ¢.c, tube add 2,500 units of crystalline penicillin G in 0.5 ¢.e. of distilled 
water and 10 mg. of streptomycin in 1.0 ml. of distilled water. The final amount in each 
tube is 10 e.e. 


In our experience subculturing proved unnecessary. 

If the seeded tube is examined after 48 hours, and, if negative, re-examined 
after 96 hours’ incubation, all positives will be detected. Subcultures after 48 
hours were studied routinely to explore the method but this additional pro- 
cedure proved to be superfluous. It is not necessary to incubate seeded cultures 
at once. The seeded culture may be left at room temperature for several hours 
before ineubation and the parasites will survive. Although 10 ¢.e. aliquots 
were used for culture, 5 ¢.c. aliquots also proved satisfactory. 
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III. Papanicolaou Technique. 

The vaginal and cervical smears of the 300 patients at the Strang Clinic, 
taken routinely for the detection of cancer, were also read for the presence 
or absence of 7’. vaginalis and the results incorporated in this study. 

Vaginal smears: The vaginal secretion was aspirated from the posterior 
fornix of the vagina by means of a glass pipette (6 inches long with a strong 
bulb). The secretion was expelled onto a dry glass slide and spread with the 
end of the pipette. The smear was immersed immediately in fixative (equal 
parts ether and 95 per cent alcohol). 

Cervical smears: The speculum was inserted into the vagina without the 
use of a lubricant. The smears were taken with the cotton applicator from 
the surface of the cervix. The material adherent to the swab was spread on 
a slide and fixed immediately in ether-aleohol. The vaginal and cervical smears 
were left in the fixative for at least one hour. 

The fixed smears were stained by Papanicolaou’s® method, as modified by 
the Strang Laboratory of Cytology,’ and the slides were examined in routine 
manner by the cytology technicians. 

In this study we found that technicians who had studied thousands of 
‘‘routine Papanicolaou smears’’ often overlooked trichomonads until they were 
alerted to their appearance and variations in stained slides. Those engaged in 
the examination of stained smears require intimate knowledge of the appear- 
ance of the parasite and its cytologic effects. [or this reason the following 
description is included : 


Description of Cytologic Smears in Patients With Trichomoniasis 


The cytologic pattern in patients with trichomoniasis varies considerably 
but apparently this variation depends on factors other than the number of 
visible parasites. Few parasites may be present but the cytologic changes in 
the epithelium may be great and associated with a marked inflammatory re- 
action with many neutrophils, histocytes, and bacteria, especially long rodlike 
bacilli; or many trichomonads may be present with little inflammatory reaction 
and minimal changes in the epithelium. 

Striking changes accompanying Trichomonas infection are noted in the 
superficial epithelial cells. There is a marked cornification in the premeno- 
pausal patient and often in the postmenopausal patient. Clear areas or ‘‘halos’”’ 
surround the nuclei. The cytoplasmic borders are not clearly defined and 
have a ‘‘ragged’’ appearance. The nuclei are usually enlarged or may be 
normal in size but irregular in shape and stain very deeply. The nuclei of 
scattered cells may appear as faint outlines which stain acidophilic. Strands 
of mucus may connect these cells with one another especially in the post- 
menopausal patient with mucosal atrophy. 

The cytoplasm of the parabasal cells, when present in the smear, contains 
vacuoles which stain deeply acidophilic or the periphery of the cytoplasm may 
stain basophilic with the area surrounding the nuclei staining a purplish-red 
color. The nuclei of the parabasal cells are often enlarged. This is also true 
of the nuclei of the endocervical cells if present in the smears. 

Trichomonads appear in the cytologic smear when stained according to 
the method of Papanicolaou as greenish-blue structures, oval or round in shape 
and varying in size from 6 microns to 20 microns. The borders of the parasites 
are not as clearly defined as are those of an epithelial cell. Usually the nucleus 
may be seen and ingested granules can be identified. The flagella, however, 
are very rarely visible in these preparations. The parasites are sometimes 
difficult to distinguish in smears taken from patients with mucosal atrophy as 
they take a more uniform stain and have a smooth appearance not unlike a 
small “blob” of mucus. 
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Several observers® ® have commented on the ‘‘dirty’’ or ‘‘smudgy’’ or 
‘‘hazy’’ appearance of smears taken from patients with trichomoniasis. The 
smudginess is due to a combination of factors: the number of bacteria, the 
mucus, the disintegration of both epithelial cells and leukocytes and to the 
parasites themselves. The main factors are the bacteria and the mucus, which 
tends to be granular, clumpy, and heterochromic rather than smooth and 
homogeneous. 

Although we consider the identification of the parasite as necessary to 
establish the diagnosis of trichomoniasis, experienced cytologists frequently 
can recognize a ‘‘positive’’ at a glance because of the histologic changes and 
the over-all appearance of the smear. 


Efficiency of the Three Methods 


Table I presents the results of parallel tests for 7. vaginalis by the hanging 
drop, Papanicolaou, and the culture methods. 


TABLE I. COMPARATIVE RESULTS OF THREE TECHNIQUES FOR DIAGNOSIS OF T. VAGINALIS 


INFECTION 
| HANGING | | 
NO. OF | DROP |PAPANICOLAOU| CULTURE 
GROUP | SOURCE PATIENTS| POSITIVE | POSITIVE | POSITIVE 
Group I Strang Clinie 200 9 (4.5%) 11 (5.5%) 13 (6.5% ) 
New Cases 
Group IT Strang Clinie 100 21 (21%) 17 (17%) 26 (26%) 
Returnees 
Group ITI New York Hospital 100 21 (21%) Not done 26 (26%) 
Gynecologic Cases 
Group IV New York Hospital 100 10 (10%) Not done 15 (15%) 
Obstetric Cases 
Total 500 61 (12.2%) 80 (16%) 


In each group of patients the culture method gave a substantially higher 
vield of positives. Jn no instance was a case positive by hanging drop test or 
Papanicolaou smear and negative by culture. Of the 80 positive patients, the 
culture method uncovered 100 per cent while the efficiency rate of the hanging 
drop was 76 per cent (61 out of 80) and the Papanicolaou method 74 per cent 
(28 out of 39). These results are statistically significant: a comparison of the 
results of the hanging drop and culture methods reveals yx? (chi square) = 18.0 
with P < <.01. 

Use of the culture method resulted in an increment of positives over the 
hanging drop method which varied from 23 per eent (26:21) in Groups II and 
IIL to 50 per cent (15:10) in Group TV, and averaged 51 per cent (80:61) for 
the combined series of 500 patients. 

Discussion of the Methods 

Wet Preparations.— 

The use of the wet smear or hanging drop preparation so often uncovers 
Trichomonas vaginalis infection that its efficiency in this regard is generally 
taken for granted. The simplicity of this technique, which is available to any- 
one willing to use a microscope, the rapidity of diagnosis, and the excellent 
correlation of results with clinical symptoms have discouraged the use of more 
complicated methods. 
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Certain limitations of the wet smear or hanging drop technique and some 
doubts as to its efficiency have disturbed some workers in the field. The intro- 
duction of a speculum into the vagina is generally required in order to obtain 
the appropriate material. A single such examination is, of course, mandatory 
for clinical reasons but frequent checks on the results of treatment are resented 
by many patients, and they are time consuming. In addition, patients positive 
on one examination are often negative on subsequent study and vice versa. 
The assumption has been that the infection is ‘‘variable’’ but the possibility 
that the technique is inadequate has not escaped thoughtful clinicians. 

It is our impression that for routine clinical use, especially to determine 
the cause of a vaginitis, the hanging drop or wet smear is generally satisfactory. 
If the patient has symptoms or signs of a vaginitis and if that vaginitis is due 
to T. vaginalis, then this simple procedure may be depended upon for diagnosis. 
In 28 patients in whom trichomoniasis was suspected clinically, the hanging 
drop test was positive in 18, or 64 per cent. In the absence of signs or symp- 
toms of vaginitis, with a history of treatment, and for an evaluation of the 
efficacy of therapy, however, wet preparations are inadequate. 


Papanicolaou Method.— 

Routine cytologic study of the vagina and cervix by the Papanicolaou 
method or one of its variants is now widespread. Although several ob- 
servers’ * 7° have commented on the cytologic changes produced by or asso- 
ciated with Trichomonas vaginalis infection, there has been little published on 
this method as a means of establishing the diagnosis of vaginal parasitism. 

For ordinary purposes this method is the least satisfactory for the diagnosis 
of T. vaginalis. It is difficult, time consuming, expensive, and requires an 
experienced cytologist. It has the advantages of (1) permanence of material, 
(2) opportunity for delayed reading, (3) inclusion of diagnosis of trichomonia- 
sis as part of another routine (cancer diagnosis) with no additional expense 
or effort, (4) correlation of infection with cytologic changes produced by the 
parasite. 

It should be noted, however, that even cytology technicians experienced 
in the diagnosis of cancer by this means may miss trichomonads unless alerted 
to the details of their appearance. In our series all smears of patients positive 
by the hanging drop or culture methods were reviewed if reported negative 
by the cytology technicians. Of 39 patients seen in the Strang Clinic who 
were positive by the culture method, only 28, or 71 per cent, were originally 
reported as positive for trichomoniasis. Review of the smears of the 11 
‘‘negatives’’ converted 9 to positive for a final total of 37, or 94 per cent 
positive after special reading. 


Culture Method.— 


Considerable difference of opinion has been expressed as to the efficiency 
of the culture method. Bernstine and Rakoff,? for example, considered the 
hanging drop method superior. They were supported in their views by 
MeVay, Evans, and Sprunt*?? who wrote, ‘‘In our hands, cultural methods 
demonstrated no advantage and so were not employed. 


Kupferberg,’? how- 
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ever, stated, ‘‘We have had the opportunity to evaluate culture methods for 
diagnostic purposes and find them invaluable. At least thirty per cent of our 
so-called negative cases by direct microscopic examination were positive by 
culture techniques.’’ Sprince!® declared that ‘‘The culture method is by far 
the most rigorous and advantageous test. Many patients often give a negative 
wet smear but on culture 7'richomonas vaginalis can be demonstrated.” 

The present study with 31 per cent more positive diagnoses by culture 
than by the hanging drop method is in agreement with the views by Kupferberg 
and Sprincee. 

Although the method is obviously more difficult than the hanging drop, 
its efficiency is required for the evaluation of therapeutic measures and for 
the study of the pathogenesis of the disease, In this regard it is of great 
importance that cultures may be taken by patients themselves with ease. If 
the patient is instructed to insert a clean (nonsterile) cotton swab (such as 
the commercial, cotton swab tip) into the vagina, rotate gently, drop the 
swab into a culture tube and bring to the laboratory, it is possible to obtain 
a follow-up test without a pelvic examination of the patient. 


The Incidence of Infection 


In the comparison of the three diagnostic techniques it was pointed out 
that there were no patients who were positive by hanging drop and negative 
by culture. Hence the incidence of 7. vaginalis may be discussed on the basis 
of culture alone. 


Age.— 
The results according to group and age are recorded in Table II. Since 
the number of patients in many of the clinic age groups is small, the per- 
centage by age is not recorded for the separate clinics. The incidence for 
the combined groups from 15 through 59 years shows no trend with age. 

Previous Treatment.— 

Thirty-two patients in Groups I and II (300 cases) gave a history of 
previous infection with 7’. vaginalis for which they had received various treat- 
ments. Of these 19, or 59 per cent, had a positive culture in this study and 
represented either failure of treatment or reinfection. This high percentage 
reflects the inadequacy of current methods for controlling this disease. 

Pregnancy.— 

Of 19 nonpregnant women between the ages of 15 and 29 years who were 
seen at the Strang Clinic as new patients (Group I), none had a T. vaginalis 
infection. Of 75 pregnant women in the same age group at the Obstetrics 
Clinie (Group IV), twelve, or 16 per cent, were infected. 

Of 87 nonpregnant new patients in Group I between 15 and 39 years, 4, 
or 4.5 per cent, were infected, whereas of 99 pregnant women in the same age 
range in Group II, 15, or 15 per cent, were infected. These two groups of 
women are not to be compared without reservations. Others have reported 
an increase of trichomoniasis in pregnancy.’ 
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Factors other than pregnancy come to mind to account for the higher 
rate of infection in pregnant women. Among these are sexual exposure, 
iatrogenic infection, and frequency in the use of toilets.’* 

No statement can be made in the present study as to the relationship of 
the state of pregnancy to the incidence and severity of the disease. Pregnancy 
may activate a pre-existing infection or render the patient more liable to 
infection. 


Menstrual Cycle.— 

The relationship of 7. vaginalis infection to the menstrual cycle and the 
hormonal status of the patient has intrigued many investigators. Trussell’ 
discussed the well-known fact that recurrences of Trichomonas vaginitis 
develop most frequently after menstruation. Whether the menstrual fluid 
offers a good medium for the growth of the parasite, or whether other factors 
operate in stimulating growth is not clear.*® 

Attempts to correlate positive cases with stages in the menstrual cycle 
at which the single test was made were unsuccessful, but a larger series might 
reveal such a correlation. Another method would be to study a smaller group 
of positives and negatives at frequent intervals during several cycles. This 
work is now in progress. 

The prevalence of 7. vaginalis infection was not significantly modified by 
the menopause. Of 75 patients over 50 years of age, 11, or 14.7 per cent, were 
positive. 

Necessity for Several Examinations.— 

It must be emphasized that the reported incidence is based on a single 
examination, done without planned relation to the menstrual ecyele. If 
several examinations had been done at various times in the eycle, an even 
higher incidence would have been reported. Such a study with the culture 
method is now in progress. 


Summary 


1. A comparison of three techniques for the diagnosis of vaginal tri- 
chomoniasis indicated that a simple culture method is superior to the hanging 
drop and Papanicolaou smears. 

2. In a total of 500 patients on a single examination, the culture method 
was positive in 80 (16 per cent) whereas the hanging drop was positive in 61 
(12.5 per cent). The Papanicolaou smear was positive in 28, or 9.3 per cent, 
of 300 patients. The differences were statistically significant. In no instance 
was a case positive by hanging drop test or Papanicolaou smear and negative 
by culture. 

3. The Papanicolaou method was as effective as the hanging drop but 
required too much technical skill for routine diagnosis of 7. vaginalis. 

4. The cytologic changes associated with vaginal trichomoniasis were 
described. 
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d. The prevalence of the parasite as determined by the culture method on 
a single examination was 6.5 per cent in asymptomatic ‘‘cancer survey’’ 


patients, 15 per cent in obstetric patients, and 26 per cent in gynecologic 
patients. 


6. The roles of age, menstruation, pregnancy, previous infection, and 


other factors were briefly discussed. 


We wish to acknowledge the cooperation of Dr. R. Gordon Douglas, Gynecologist-in- 
Chief, The New York Hospital, and Dr. Howard L. Richardson, Director, Strang Laboratory 
of Cytology, who kindly provided facilities for this study. Mrs. Grace R. Durfee, Senior 
Cytologist, aided in the preparation of the description of T. vaginalis in stained smears. 
Irwin D. J. Bross, Consultant, Cornell University Medical College, gave statistical advice. 
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CRITERIA FOR THE DIAGNOSIS OF MALIGNANCY IN THECA-CELL 
TUMORS 


Pau. M.D., F.A.C.S., Brookiyn, N. Y., LAURENCE B. M.D., 
F.A.C.S., New RocHeuue, N. Y., AND Davin M. Grayzet, M.D., 
BROOKLYN, N. Y. 

(From the Departments of Obstetrics, Gynecology, and Pathology, Jewish Hospital of 
Brooklyn, and the Department of Obstetrics and Gynecology, State Unwwersity of 
New York, College of Medicine at New York City) 


AY A result of the ever-increasing number of ovarian neoplasms belonging 
to the dysontogenetic group reported in recent years, it has become ap- 
parent that the frequency of malignancy of these neoplasms is greater than has 
been heretofore realized. The exact incidence of malignant theca-cell tumors, 
however, remains uncertain because of the relatively few cases of malignant 
thecoma that have appeared in the literature. Out of well over 300 cases of 
thecoma reported to date, only 8 have been classified as definitely malignant. 
One such case was cited by Loeffler and Priesel! in their original description of 
theca-cell tumors, published in 1932; another malignant thecoma was reported 
by Huber? in 1937; and a third ease was published by Geist and Gaines* in the 
following year. Thus, from 1932 to 1939, out of 23 reported eases of theca-cell 
tumor of the ovary 3 were malignant. 

Four additional cases of malignant thecoma have since appeared in the 
literature,*? and another has been called to our attention by Hertig.2 Two 
cases of apparently malignant thecoma have not been included in this report, 
both previously cited by Diddle,® because granulosa cells are predominant in one 
and pertinent information is lacking about the other. Table I includes 6 in- 
stances of malignant theea-cell tumor diagnosed on the basis of gross metastasis. 
The 3 tumors in Table II were diagnosed solely on histologie criteria. 

The relatively infrequent reports of malignant thecomas, despite a sub- 
stantial increase in theca-cell tumors, warrant the publication of an additional 
isolated instance. It is also hoped to establish criteria for the histologic diag- 
nosis of malignancy in theca-cell tumors that will meet with general approval, 
so that in the future it will not be necessary to await gross evidence of recur- 
rence or metastasis before the malignant nature of the tumor becomes apparent. 


Case Report 


A 5dl-year-old white para ii, gravida ii, was admitted to the Jewish Hospital of 
Brooklyn on Aug. 16, 1945, with a chief complaint of pain in the right lower quadrant of 
three months’ duration. For the past six weeks she had also noted a progressive enlarge- 
ment of the abdomen. Menses had begun at the age of 13 years, occurred every 28 days, 
and lasted from three to five days. The menopause occurred 14 years prior to her ad- 
mission and there had been no vaginal bleeding since that time. Examination revealed 
a firm, nontender mass palpable on the right side of the abdomen, extending from the 
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pelvis almost to the umbilicus. Pelvic examination revealed nothing further, and x-ray 
of the abdomen confirmed the presence of a right-sided lower abdominal mass, approx- 
imately 20 cm. in diameter. 

Exploratory laparotomy performed two days after admission resulted in the evacu- 
ation of approximately 1,500 ¢.c. of a hemorrhagic ascitic fluid. Numerous small tumor 
nodules were noted, studding the parietal and visceral peritoneum and the omentum, 
Replacing the right ovary was an irregular, pancake-shaped mass to which omentum was 
adherent. The uterus and pelvic organs were not visualized because of extensive ad- 
hesions. A large section of the right-sided mass was removed, together with several of 
the peritoneal and omental nodules. The patient had an uneventful recovery and she was 
discharged from the hospital on the ninth postoperative day, following referral to the 
radiation-therapy department for further treatment. She received a total of 8,000 r 
through 2 anterior and 2 posterior ports. 

Regular and frequent follow-up examinations have thus far failed to reveal any 
vestiges of her disease. She was free of all symptoms and in apparent good health when 
last seen, in April, 1953, 


Fig. 1. Fig. 2. 


Fig. 1.—Section of thecoma showing pleomorphism, hyperchromasia, and _ mitoses. 
(Hematoxylin and eosin. *150; reduced 4.) 


Fig. 2.—Higher magnification of section shown in Fig. 1. (440; reduced 4.) 


Pathologic Anatomy.— 


Gross: The specimen consisted of a moderately firm, nodular pink mass, measuring 22.7 
by 16.6 by 2.7 em., removed from the right ovary. On cut section it presented a gray-white 
appearance and contained several cystic areas of varying size. Both grossly and in cut sec- 
tion the peritoneal and omental nodules resembled the larger tumor mass. 


Microscopic: Sections revealed short, plump, spindle-shaped cells containing an ovoid 
vesicular nucleus. In some areas the cells were rounded and the nuclei exhibited marked 
variability in size, shape, and staining characteristics. In addition to pleomorphism and 
hyperchromasia, numerous mitotic figures were present throughout the sections (Figs. 1 
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and 2). Many cells with scant cytoplasm contained large and small vacuoles. Intracellu- 
lar fat was demonstrated by lipid stains. A similar histologic picture was exhibited by 
the omental and peritoneal nodules (Figs. 3 to 5). 

Pathologic diagnosis: Malignant thecoma of the right ovary, with metastasis to the 
omentum and peritoneum. 


Fig. 3.—Section of metastatic peritoneal nodule revealing pattern of primary tumor. Note 
infiltration of peritoneal surface. (Hematoxylin and eosin. X150; reduced 4.) 


Fig. 4. Fig. 5. 


Fig. 4.—Section of metastatic nodule in omentum. (Hematoxylin and eosin. «150; 
reduced 4.) 


Fig. 5.—Same section as Fig 4. Higher magnification revealing marked pleomorphism, 
hyperchromasia, and mitoses. (440; reduced \.) 


Criteria of Malignancy 


Very few malignant theca-cell tumors have been studied and, as a result, 
no definite histologic criteria for the diagnosis of malignancy have been estab- 
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lished. When evidence of metastasis is lacking, no unanimity of opinion exists 
in regard to the benign or malignant nature of a thecoma, and what specific 
histologic findings characterize malignancy. Can the usual histologic criteria 
of malignancy as applied to other neoplasms be applicable to theea-cell tumors? 
The first two cases of malignant thecoma reported in the literature were diag- 
nosed as such on the basis of histologic evidence (Table Il). Rogers, Gordon, 
and Marsh, however, regard diagnosis of malignancy of thecomas solely on 
histologic grounds as premature, and they await recurrence or metastasis before 
accepting a diagnosis of malignancy. 

The criteria usually utilized for diagnosis of malignancy in other tumors 
are also applicable to theca-cell tumors. Pleomorphism, hyperchromasia, loss 
of polarity, and atypical and increased number of mitotic figures indicate poten- 
tial or actual malignancy. Local tissue invasion definitely establishes a diagnosis 
of malignancy, although the presence of tumor tissue within lymphatics, while 
suggestive, cannot be aecepted with certainty as indicating malignancy. 

While it is true that mitoses are only infrequently encountered in benign 
theca-cell tumors, they may nevertheless be present in an area of actively grow- 
ing tissue. Unless accompanied by other histologic evidence of malignancy, an 
increase in cellularity and mitotic figures are not in themselves indicative of 
malignaney. Perforation of the capsule of other ovarian tumors suggests malig- 
naney, but theeomas do not have true capsules, so that this finding does not apply 
in these tumors. Furthermore, rupture of theca-cell tumors may result from 
torsion or infarction, or may occur spontaneously. Free tumor tissue may be 
found in the peritoneal cavity and may be confused with metastatic implants.’ 

These just-mentioned criteria for the histologic diagnosis of malignancy of 
theea-cell tumors were submitted for discussion and review to several patholo- 
gists and gynecologists who have made extensive investigations of these neo- 
plasms. Essential agreement to these criteria was obtained from Drs. Emil 
Novak, Arthur T. Hertig, Samuel A. Wolfe, and Maleolm B. Dockerty. In the 
matter of mitoses, Dockerty’ states, ‘‘I would not diagnose as being benign any 
such tumor which exhibited pathologic mitotie figures, or normal mitoses in 
excess of one per field.’’ 


Comment 


Thirty-two cases of thecoma have been reported by the laboratory of the 
Jewish Hospital of Brooklyn, with only one malignancy. This 3 per cent inci- 
dence is comparable to that reported by others® for malignaney of theca-cell 
tumors. 

Estrogen secretion is characteristic of many thecomas, and the occurrence 
of the tumor in postmenopausal women is often accompanied by atypical vaginal 
bleeding secondary to stimulation of the endometrium. During the reproductive 
years the tumor may or may not give rise to atypical bleeding, hypomenorrhea, 
or amenorrhea. Withdrawal bleeding may follow surgical extirpation or x-ray 
destruction of the tumor. 

Approximately one-third of all patients with theea-cell tumors develop 
ascites, occasionally associated with hydrothorax. The neoplasm may be benign 
or malignant. 

Thecomas are usually unilateral. Malignant theca-cell tumors spread to 
other organs by continuity within the peritoneal cavity. The nodular appear- 
ance of the serosal surfaces is often strikingly similar to that of tuberculous 
peritonitis. Dissemination of the neoplasm beyond the peritoneal cavity has 
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not been reported. Both clinically and morphologically malignant thecomas 
represent a low grade of malignancy, particularly when compared to ovarian 
carcinoma, or the other dysontogenetie ovarian neoplasms. 

In view of the relatively low incidence of malignancy of thecomas, unilateral 
salpingo-oophorectomy appears to be permissible treatment in younger women, 
although total hysterectomy with bilateral removal of the adnexa is the treat- 
ment of choice in women beyond the reproductive years. In any case, however, 
evidence of metastasis makes the total operation mandatory. Interestingly 
enough, with the sole exception of Hertig’s case, all reported theca--cell tumors 
that have been malignant have occurred in women beyond the fifth decade of 
life. 

Little is vet known regarding the radiosensitivity of malignant theea-cell 
tumors, but x-ray therapy appears to be beneficial. There is evidence to ‘ndi- 
cate that those patients who have received radiotherapy have had shrinkage of 
the tumor. The total disappearance of the proved malignant thecoma in the 
case herein reported was quite striking. 

Histologic investigation of theea-cell neoplasms, in the light of the criteria 
outlined in this paper, would probably result in the discovery of more malignant 
tumors, without the necessity of awaiting evidence of recurrence or metastasis. 
Regular frequent examinations to detect early spread would then be in order 
for those women in whom a diagnosis of histologic malignancy was made. If 
such procedure had been followed in the cases reported by Mengert and by 
Carter definite therapy would probably have been instituted much sooner than 
it was, because the potential or actual malignaney of the original tissue would 
have been revealed. 

Summary 


A malignant theea-cell tumor has been reported. The patient is living and 
well eight years after removal of only a portion of the neoplasm. Postoperative 
radiation therapy resulted in the disappearance of clinical evidence of the 
growth. 

Approximately 3 per cent of all theea-cell tumors are malignant. Criteria 
for the histologic diagnosis of malignancy in theea-cell tumors have been out- 
lined and discussed. 
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THE DIAGNOSIS OF TUBOINTESTINAL AND TUBOVESICAL 
FISTULAS BY HYSTEROSALPINGOGRAPHY 


SAMUEL Rozin, M.D., JERUSALEM, ISRAEL 


(From the Department of Gynecology and Obstetrics, Rothschild Hadassah 
University Hospital) 

FISTULA between the uterine tube and the intestines or urinary blad- 

der usually develops following adhesion of a pyosalpinx to one of the 
adjacent hollow viscera. If the wall separating the organs breaks down, in- 
ternal fistulas develop between the tube and the intestines, urinary bladder, 
or other organs.’ *° Tubal fistulas may also develop after inadequate sur- 
gery, particularly where drainage is performed.® Adnexal tuberculosis is the 
most important etiological factor in the development of either spontaneous or 
postoperative fistulas.* > ™ 

The diagnosis of internal tubal fistulas is difficult because there are rarely 
any clinical signs. They are usually discovered unexpectedly, therefore, when 
they appear as incidental findings at laparotomy. 

The development of hysterosalpingography has provided an effective 
method for diagnosing internal tubal fistulas, yet there are only scattered re- 
ports in the literature of diagnoses by this means.® 1° While investigating 
sterility problems we detected 3 cases of tubal fistulas. On reviewing the 5,000 
hysterosalpingograms done in this hospital, 2 more cases were found. In both 
of these cases diagnosis had been missed at the time of the original examination. 

In 4 eases the fistulas were between the tube and the colon, and in one 
between the tube and the urinary bladder. The latter is apparently the only 
case of vesical fistula to be diagnosed by x-ray. Because the x-ray picture of 
tubal fistula is comparatively unfamiliar, the details of these cases are being 
presented. 

CasE 1—A 25-year-old woman, childless after 2 years’ marriage, was investigated 
for sterility. The past history failed to reveal anything abnormal and no symptoms of 
previous pelvic infections or peritonitis were elicited. Menstrual periods occurred at 
intervals of six to ten weeks and lasted three to four days, with normal flow. She had 
occasional mild pains during menstruation. 

The patient was admitted to the hospital on Aug. 17, 1940, because of high fever 
and severe pains in the lower abdomen. The pains and fever developed after a dilatation 
of the cervical canal for the treatment of sterility. The physical examination was nega- 
tive except for the presence of a hard mass in the right side of the pouch of Douglas. The 
uterus was dislocated to the left but of normal size. The diagnosis of a pelvic abscess was 
made, Three days later the pains became more severe and the high fever continued. 
Puncture of the pouch of Douglas was performed and 30 e.c. of pus and blood was re- 
moved. During the next four weeks two more punctures of the pouch were performed and 
pus was aspirated both times. Routine cultures of the pus and culture on Lowenstein 


medium for tubercle bacilli were sterile. Nearly every day during this period the tempera- 
ture rose to 39.5° C., accompanied by chills and severe pains in the abdomen. 
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In January, 1941, sigmoidoscopy was performed. No pathological signs were ob- 
served in the intestines. A second sigmoidoscopy was performed on Feb. 3, 1941, and at 
this time an ulcer was seen 17 em. above the anus which was discharging pus. At this 
time the pelvic tumor was much reduced in size, the fever had begun to subside, and the 
pains had diminished. The patient was discharged on March 7 in good general condition 
after having been without fever for three weeks. 

In January, 1947, the patient consulted us for sterility. Her general condition was 
excellent. On vaginal examination no residua of the pelvic inflammatory process were 
found. Repeated blood counts and sedimentation rate were normal. Although a nearly 
normal tubograph was obtained on insufflation, no shoulder pains followed any tests. 
These findings suggested that the tubes were open, but did not communicate with the 
peritoneal cavity. 

In 1949 a laparotomy was performed in Italy for treatment of sterility, but no details 
are available. On her return the same year, hysterosalpingography was performed in 
order to test for tubal patency. 

In the first film a uterine cavity of normal size and shape was seen. The left tube 
was filled with Lipiodol; at the interstitial and isthmian parts there was a small saccula- 
tion at the distal end. The right tube was distorted, pointed superiorly and medially. Its 
lumen was enlarged and without evidence of peristalsis. After additional injections the 
contrast substance ran out of the distal end of the right tube into two irregular-shaped 
spaces (Fig. 1). The Lipiodol injection was then discontinued and one hour later a con- 
trol picture was taken (Fig. 2). The right tube was still filled with Lipiodol but most 
of the contrast medium had entered the upper part of the sigmoid colon where it coated 
the mucosal folds. Twenty-four hours later the contrast medium was seen in the lower 
part of the sigmoid, and in the rectal ampulla (Fig. 3). 

In summary, this patient had a pelvie abscess which emptied spontaneously into the 
sigmoid colon. A fistula developed, the opening of which into the colon was seen on 
sigmoidoscopy. Following this the pelvic abscess evacuated itself completely. Following 
an unknown abdominal operation hysterosalpingography showed fistulous openings be- 
tween the right tube and the colon. 


Case 2.—A woman of 24 years, married for three years, was investigated for sterility. 
Her past history revealed no serious illness. Menstrual periods occurred at intervals of 
five weeks, with normal flow for three to four days. There were no pains during menstru- 
ation or between. The general examination was negative. On pelvic examination the 
uterus was of normal size and the adnexa were not palpable. 

Hysterosalpingography showed a uterine cavity of normal configuration. Both tubes 
filled completely, but appeared to be twisted, and the ampulla of the right tube was en- 
larged (Fig. 4). After an additional injection, the shadow of the fimbriated end of the 
right tube widened. On the left side, after filling the ampullar part, the Lipiodol passed 
through a narrow channel, and then filled a large irregular space (Fig. 5). The injections 
were discontinued and a control film was taken one hour later. All of the contrast medium 
from the right tube was found localized in an irregular sac. The Lipiodol from the left 
tube was found in the sigmoid colon where it coated the mucosal folds mixed with the 
contained feces (Fig. 6). A control film 24 hours later showed that the Lipiodol had been 
carried down with the feces into the rectum. 

Three days later the patient began to complain of severe pains in the lower abdomen. 
The temperature rose to 39° C. and nausea and vomiting ensued. The abdomen was very 
tender and there was diffuse guarding over the lower abdomen. The next few days were 
marked by chills, high fever, and severe pains. A mass 10 em. in diameter was felt in the 
left parametrium and an ovarian abscess was diagnosed. Puncture of the pouch of Doug- 
las was performed three times in the course of three weeks and each time 40 to 50 c.e. 
of pus was obtained. Routine cultures of the pus and culture on Léwenstein medium for 
tubercle bacilli were sterile. Since the fever continued and reached as high as 40° C., 
surgical intervention was deemed necessary. 
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Fig. 1.—Normal uterine cavity. The lumina of both tubes are enlarged and without evi- 
dence of peristalsis. There is a small sacculation at the filling end of the left tube. The right 
tube turns upward and the Lipiodol enters two separate spaces. 

Fig. 2.—One hour after Lipiodol injection. The right tube is still partly filled with oil; the 
contrast medium is observed in the sigmoid coating its mucosal folds. 

Fig. 3.—Twenty-four hours later. Lipiodol is seen in the lower parts of the sigmoid and 
the ampulla recti. 


Diagnosis: Tubosigmoidal fistula. 
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Fig. 4. 


Fig. 5. 


Fig. 6. 


Fig. 4.—Normal-sized uterus. 30th tubes filled to the end with Lipiodol. The ampullar 
part of the right tube is enlarged. The tubes are twisted. 

Fig. 5.—After additional injection of Lipiodol the ampullar part of the right tube is further 
enlarged. On the left the ampullar part of the tube is filled extensively with Lipiodol. From 
here the contrast medium passes through a narrow channel and widens out as a diffuse mass. 

Fig. 6.—One hour after discontinuation of Lipiodol injection. Right tube ends in a sacto- 
salpinx. Lipiodol from the left tube empties into the sigmoid and coats the feces. 

Diagnosis: Tubosigmoidal fistula. 
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At operation a mass 12 cm. in diameter was found. The body of the left tube was 
lying on the surface of the mass and the end of the tube was adherent to the sigmoid. 
The mass was separated from the left tube and the intestines and then removed. The tube 
was then freed from the sigmoid and extirpated. The pathological diagnosis was tubercu- 
lous ovarian abscess and tuberculosis of the tube. 

In summary, hysterosalpingography showed evidence of a left tubointestinal fistula. 
Three days after this procedure peritonitis developed. At laparotomy an ovarian abscess 
was found, and the left tube was adherent to the sigmoid. Histological examination 
showed genital tuberculosis. 


Fig. 7. 


Fig. 8. Fig. 9, 

Fig. 7.—Uneven outline and filling defect in the uterine cavity. The right tube is 
lengthened and progressively enlarged upward. Lipiodol enters a large space. 

Fig. 8.—Further filling of the large space with Lipiodol. 

Fig. 9.—Film taken 24 hours later shows distribution of the contrast medium in the ascend- 
ing, transverse, and descending colon with haustrations. 

Diagnosis: Tubointestinal, probably tuboappendical-cecal fistula. 
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CaAsE 3.—History unknown. The diagnosis was made from a salpingogram done years 
before. In the first film the uterine cavity appeared unevenly shaped with a small filling 
defect on the right side of the cavity. The right tube was lengthened and reached the 
right upper pelvis where there was sudden enlargement of the filling area (Fig. 7). A 
film taken after further injection of Lipiodol showed that the contrast medium had entered 
a large, elongated space (Fig. 8). Twenty hours later a film showed delicate coating by 
Lipiodol of mucosal folds, outlining the haustrations of the ascending, transverse, and 
descending colon (Fig. 9). 


The x-ray diagnosis was a fistula of the right tube entering the cecum probably by 
way of the appendix. 


Fig. 10. 


Fig. 11. 


Fig. 10.—Distended and elongated cervix, deformed uterine cavity. Left tube ends in a 
sactosalpinx. The right tube shows a sudden dilatation in the ampullar part. Venous intravasa- 
tion from the left part of the uterus. 


Fig. 11.—The uterine cavity is still filled with Lipiodol one hour later and the oil in the 
left tube is still enclosed. The bowel is filled with Lipiodol. 


Diagnosis: Tubosigmoidal fistula. 


Case 4.—History unknown. Diagnosed from x-ray many years after hysterosalping- 
ography. The first film showed a distended and elongated cervical canal and a small, de- 
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Fig. 12. 


Big: 13. 


Fig. 14. 


Fig. 12.—Normal-sized uterine cavity in dextroposition. Left tube filled in the interstitial 
and isthmian portion, with a small sacculation at the filling end. The Lipiodol goes through the 
right tube and abruptly enters a large sac which is surrounded by one large drop and several 
smaller drops. 

Fig. 13.—Following additional Lipiodol injection the left tube is unchanged, the sac on 
the right becomes further enlarged with a large drop of Lipiodol on the lower surface. An 
isolated Lipiodol drop is seen on the left side of the pelvis. 


Fig. 14.—Control picture taken one hour later. Except for small spots of Lipiodol 
residue in the uterine cavity and left tube, all Lipiodol has disappeared from the small pelvis. 
Diagnosis: Tubovesical fistula. 
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formed uterine cavity. There was venous intravasation from the left side of the uterus. 
The left tube filled with Lipiodol and ended in a sactosalpinx. The right tube stretched 
upward and showed a sudden, marked dilation in the region of the ampulla (Fig. 10). One 
hour later the uterine cavity and left sactosalpinx were still filled with Lipiodol. The con- 
trast medium from the right tube had entered the colon and outlined its walls (Fig. 11). 


A tubointestinal fistula was diagnosed. 


CaSE 5.—This case is of particular interest because in the literature we never en- 
countered hysterosalpingograms of a similar case. 

A 24-year-old woman consulted us for sterility of five years’ duration. Her men- 
strual periods began at the age of 13 and had always been regular and with normal flow. 
There was no history of illness in the past. No pathological condition was found on 
gynecological examination. Hysterosalpingography was performed to determine patency 
of the tubes. 

The uterine cavity was of normal size and shape. The left tube filled with Lipiodol 
up to the isthmian part, where there was diffuse dispersion of oil. The contrast medium 
passed through the right tube and abruptly entered a large, round space partly surrounded 
by a number of large drops of Lipiodol (Fig. 12). Following additional injection of 
Lipiodol the left tube appeared unchanged. The sac on the right side had increased in 
size and a single large drop of Lipiodol was visible at its periphery. There was another 
large drop of Lipiodol, far removed in the left side of the pelvis, although the left tube 
was apparently occluded (Fig. 13). This drop was found to shift in position with change 
in the patient’s posture. A film taken one hour later showed that almost all of the 
Lipiodol had disappeared from the pelvis and only a small quantity of contrast medium 
in the left tube remained (Fig. 14). Since the patient had urinated just before the 
control film was exposed, we assumed that the Lipiodol had been eliminated with the 
urine and therefore diagnosed a tubovesical fistula. This diagnosis was confirmed by 
filling the uterus with methylene blue and demonstrating the passage of the dye into the 
urinary bladder by catheterization. 

At operation some weeks later the omentum was found adherent to the urinary 
bladder and had to be separated. The left tube which formed a small sactosalpinx was 
found embedded in adhesions. Other adhesions were found between bladder, uterus, and 
rectum. After all these adhesions were separated the right tube was found adherent to 
the uterus and connected by its fimbriated end to the urinary bladder. After the tube 
was separated from the bladder methylene blue was injected into the uterine cavity and 
the dye flowed out of the ostium of the tube. The fistulous opening in the bladder wall, 
0.5 em. in diameter, was closed and a salpingostomy was performed. 


Comment 


Most authors agree that tuberculosis is the most frequent basis for the 
development of tubointestinal or tubovesical fistulas. The demonstration of 
the tuberculous origin in some cases, however, may be quite difficult. 

In most of the eases presented here the etiology was difficult to establish. 
Case 1 was operated on elsewhere and no information as to the etiology was 
obtained; we assumed a tuberculous origin but there was no histological con- 
firmation. Case 2 was operated on after the diagnosis of a tubointestinal 
fistula had been established by salpingography and histological examination of 
the tube confirmed the diagnosis of tuberculous salpingitis. Cases 3 and 4 were 
diagnosed many years after salpingography had been performed and no his- 
tories were then available. The etiology of Case 5, too, was not clarified even by 
operation. The microscopic findings during laparotomy did not show peritoneal 
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or other pelvic tuberculosis. Microscopic examination of tissue removed from the 
fistulous opening of the bladder failed to confirm the suspicion of tuberculosis. 

Even at operation the diagnosis may not be obvious. According to E. 
Novak® tuberculosis may be present in the advanced stages of the hematoge- 
nous variety yet frequently no tubercles are visible on the surface of the in- 
volved organs. Tistological diagnosis is easy in advanced eases, but it may 
be difficult in the early phases of the disease or in the late reparative phase. 

In cases of latent genital tuberculosis hysterosalpingography may be of 
help in diagnosis.” * The x-ray findings are classified from the diagnostic point 
of view into the following three categories: (a) probable, (b) very probable, 
and (¢) reliable findings. In Cases 1 and 4 the x-ray findings could be classi- 
fied as probable and very probable, respectively, for genital tuberculosis. In 
Case 1 there was slight sacculation at the filling end of the left tube and no 
evidence of peristalsis. The lumen of the right tube was widened and here, 
too, no evidence of peristalsis was found. These are some of the probable 
signs of tuberculous salpingitis. In Case 4 the uterus showed very probable 
signs of tuberculosis. The cervical canal was very long in proportion to the 
small, deformed uterine cavity. The tubes are always occluded in these eases. 
The intravasation of Lipiodol found is an additional characteristic.? 

It is very difficult to diagnose a spontaneous tubointestinal or tubovesical 
fistula since usually no typical clinical symptoms are present. If no exacer- 
bation of the infective process occurs which makes an operation necessary or 
produces a discharge of pus through the rectum (such as in the emptying of 
a big pelvic tumor), the fistula may remain undiscovered. 

Oceasionally a fistula is discovered between the tube and intestines when 
hysterosalpingography is performed for study of tubal pateney in eases of 
sterility. The characteristic x-ray findings in eases of tubointestinal and tubo- 
vesical fistulas are as foliows: (a) The lumen of the involved tubes is usually 
enlarged, without evidence of peristalsis, and distorted in abnormal position. 
(b) The lumen of the tube abruptly enlarges to form an unusually large and 
uneven space. (c) The control film taken one or more hours later, which 
should not be omitted, shows a very characteristic picture. The contrast 
medium assumes the shape of the intestines and coats the mucosal folds. If 
feces are present they are surrounded by the Lipiodol. Some hours later the 
contrast medium has descended along the path of the intestine, or has dis- 
appeared if the patient has had a bowel movement. (d) Immediate disap- 
pearance of larger quantities of contrast medium from the pelvie region while 
hysterosalpingography is performed points to the presence of a tubovesical 
fistula. In these cases the Lipiodol is scattered in the form of drops because 
of the liquid medium, and the location of the Lipiodol changes according to 
the position which the patient assumes. The contrast medium may suddenly 
disappear if the patient urinates. 

The diagnosis may be confirmed by demonstrating methylene blue in the 
urine after injection of the dye into the uterine cavity. 
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Summary 


Four cases of tubointestinal fistulas and one case of tubovesical fistula 
diagnosed by hysterosalpingography are presented and the characteristic 
x-ray findings of tubal fistula are described. 

The tuberculous origin of the fistulas is suspected in most of these cases 
but was confirmed by histological examination in only one case and suggested 
by the roentgenograms in two other cases. 

I wish to express my sincere appreciation to Professor B. Zondek and Professor A. 
Drukman for making available the material used in this study, and for their constant 
interest and advice during the course of the study. Professor Zondek operated on Patients 
2 and 5. 
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SUPERIOR HYPOGASTRIC SYMPATHECTOMY FOR PRIMARY 
DYSMENORRHEA* 


GEORGE S. LipMAN, M.D., F.A.C.S., Prrtspurcu, Pa. 


(From the Division of Gynecology, Pittsburgh Hospital) 


YMPATHECTOMY as a means of relieving pelvic pain is a relatively new 

procedure. The first operations were reported by Jaboulay* in 1898— 
fifty-five years ago. Since then, there have been many advances in psychiatry, 
and endocrinology has developed as a new branch of medicine. The improve- 
ments in these two fields offer much relief and hope but they have not 
entirely eliminated the need for this operation. 

The groundwork laid by Jaboulay? (1898), Ruggi’ (1899), Lerichet (1921), 
Cotte’ (1925), and others in search for a relatively safe, effective means of 
combating pelvic pain, especially primary dysmenorrhea, has given us an 
operation with minimal risk in competent hands with which to relieve the 
carefully selected cases of primary dysmenorrhea that have resisted other 
means of therapy. 

The earlier work was done in an attempt to relieve the pain of pelvic 
malignancy. It consisted of a careful dissection of the hypogastric arteries, 
completely stripping them of the adventitia containing the sympathetie fibers. 
This reached a degree of success in the hands of Professor Lerichet (1921). 

Cotte,’ the special protagonist of superior hypogastric sympathectomy, 
first performed this operation in 1925. He believed that the pain was on an 
inflammatory or traumatic basis. His observation that dysmenorrhea was 
frequently associated with other signs of dysfunction of the sympathetic 
system, e.g., dyspareunia, vaginismus, cystalgia, sensation of burning on urina- 
tion, tenesmus ani, vaginal pain, pruritus vulvae, and sexual hyperexcitability 
led him to the surgery of the plexus. He laid down some basic criteria for 
success in the operation. The most important of these is that the pain must 
be uterine in type, not ovarian or lateral pain. He had only 2 failures in 200 
correctly performed operations. 

Foreign gynecologists were quick to try the operation and to recognize 
the effectiveness of it, at least when Cotte’s criteria were adhered to. There 
was some delay before American gynecologists used the procedure. Reports 
on this procedure appeared in rapid succession, however, during the thirties 
and forties by Fontaine and Herrmann,” Adson and Masson,* Counseller and 
Craig,! Meigs,> Keene,® Bunts,’ Coleock,* Dunean,? Tueker,’® and others. 

The anatomy of the superior hypogastric plexus has been described in 
papers by Fontaine and Herrmann,? Elaut,’’ Keene,® as well as in modern 


*Presented at a meeting of the Pittsburgh Obstetrical and Gynecological Society, March 
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texts Anson,” and Curtis.’ The physiology is not so clearly understood as 
the anatomy but may be summarized in the following way. The sympathetic 
fibers cause vasoconstriction and inhibition of the musculature of the sigmoid, 
rectum, and bladder, and also cause ejaculation and contraction of the involun- 
tary sphincter of the bladder. On the other hand, the parasympathetices cause 
vasodilation and release of the sphincters. 

There is difference of opinion as to the mechanism of the pain relief in 
the operation of resection of the superior hypogastric plexus. In the main the 
belief is that afferent pain fibers and efferent vasoconstricting fibers are ex- 
cised, one theory of dysmenorrhea being that the vasoconstriction produces 
the pain (Adson and Masson*), 


Previously Reported Results of Superior Hypogastric Sympathectomy 


Many aspects of the results of the operation have been studied. These 
have included its effects upon pregnancy, labor, blood loss during labor, 
libido, bladder function, incontinence, bowel action, uterine engorgement, 
cord bladder, carcinoma of the bladder, pelvic carcinoma, and primary and 
secondary dysmenorrhea. 

There appear to be no deleterious effects upon libido or bladder function. 
The uterus does not become engorged. Its effect on primary dysmenorrhea 
was excellent, the operation being reported as effective in 80 to 90 per cent of 
eases. In secondary dysmenorrhea it was, however, less effective, figures for 
improvement ranging from 3314 to 80 per cent. This difference might be 
expected since secondary dysmenorrhea is likely to be associated with a 
pathologic condition such as inflammation and endometriosis. In such eases 
other corrective operations should be performed at the same time (Pember- 
ton)."* 

The operation proved to be of little value in pelvie carcinoma although 
the extensive hypogastric arterial dissection of Leriche’ seemed to be of some 
use. Learmonth and Braash’ used it with some success in cord bladder. 
Reeves’® believed that it did help to alleviate pain and frequency in carcinoma 
of the bladder. 

Competent pelvie surgeons, familiar with the anatomy of the area and 
following the careful, painstaking technique as described by Cotte,' Keene,® 
Meigs,*® and Coleock,* could and did perform the operation with no more risk 
than that entailed by a laparotomy. These surgeons were, of course, cognizant 
of the facts that a good portion of the plexus lies immediately in contact with 
the left common iliac vein, that a mesosigmoid attached well to the right 
presents difficulties, and that aberrant veins may be present. 

There are very few reports of serious complications. Cannon,’ in the 
Irish literature, reported serious hemorrhage and constipation. Tucker’? re- 
ported one ureter ligated in 235 cases and he recommended visualization of 
the right ureter early. 

The operation did not relieve ovarian-type or lateral pain nor did it help 
coceygodynia, and it relieved few cases of low back pain. The percentage 
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of failure in American literature—about 11 per cent—was explained by Inger- 
soll and Meigs'* as being due to three causes: (1) psychoneurosis; (2) re- 
generation of nerve fibers; (3) incompletely removed plexus. 

Certain additions to our knowledge have made possible a better selection 
of cases. Kurzrok’s'® work showing that anovulatory cycles were painless 
led to the production of anovulatory cycles with estrogen. If such anovula- 
tory cycles remain painful the operation should not be done. F'lothow’s’® 
injection of the plexus with 2 per cent Novocain was helpful. The recognition 
by Dunean® and others that crampy uterine pain is invariably relieved was 
also an important observation. 

Improvement in the field of psychosomatic medicine with psychoanalysis, 
hypnoanalysis, and narcoanalysis has been able to assist some cases of in- 
tractable dysmenorrhea (15 per cent—Brock*'). Meigs’ is of the opinion that 
such therapy may often help a patient to bear her pain but rarely effects a 
cure. The improvements in endocrinology have perhaps been of some use 
but their chief function at present appears to be that of favoring delay until 
possibly marriage and childbirth eliminate the problem. 


Psychological Aspects of Dysmenorrhea 


The psychosomatic aspect of this problem is unquestionably important, 
as many of these individuals have unstable nervous systems. It might be well 
to consider here the question as to whether the tense, high-strung, individuals 
with a low pain threshold are to be regarded as normal or abnormal. It took 
us many years to learn that since retrodisplacement of the uterus occurs in 
more than 20 per cent of individuals it is not an abnormal finding. In gynecol- 
ogists’ practice, more than 20 per cent of women are high-strung. They are 
likewise a minority but one too large to be considered abnormal. 

One is impressed, however, by the number of individuals with intractable 
dysmenorrhea who do not lead normal lives, having no interest in the opposite 
sex, no intention of marrying, considering themselves inferior. An interesting 
and unexpected reaction has been observed in three individuals of this type 
in whom a reversal in attitude has occurred and pain has disappeared. 

The level at which the imbalance occurs is difficult to clarify. The psychi- 
atrists would have us believe it is cortical, the endocrinologists, that it is 
glandular, and those believing in tissue pathological causes, that it is localized in 
the pelvis. 

Ideally speaking, sympathectomy should not be performed until childbirth 
has failed to relieve the distress. This form of management, however, is not 
always possible and in the normal existence of the individual or in the interim 
she must live and earn a living. 


Results in a Series of Fifty Cases of Superior Hypogastric Resection 


This report of 50 cases treated by superior hypogastric resection with 
excellent results in 92 per cent of cases is confirmation of a host of previous 
reports. These results were obtained in spite of the fact that I undertook to 
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review the cases to show certain unfavorable features such as the following: 
(1) nerve regeneration occurred with subsequent recurrence of symptoms; (2) 
endometriosis was a frequent later development; (3) reoperation was fre- 
quent; (4) the pain once removed from the pelvis occurred elsewhere. These 
bad results could not be proved. In 92 per cent the results were excellent, 
with the patients either completely free of dysmenorrhea or requiring no 
medication or medical care. 

Reoperation was necessary in only 4 cases, or 8 per cent. Two of these 
patients had endometriosis at the first operation, and both were freed of pain 
but required radical surgery for progressive disease and intractable bleeding. 
A third patient had a hysterectomy for leiomyomas six years post sympathec- 
tomy. A fourth had an exploratory operation eight years after sympathectomy 
for partial intestinal obstruction. 

Operations for endometriosis in this group were few. Two patients only 
had known endometriosis at the time of sympathectomy. The absence ot 
subsequent endometriosis cannot be proved, but these patients are not under 
gynecological care for pelvic symptoms. 

There was one patient who claimed that the pain was relieved but recurred 
six months after the operation. The pain that recurred was lateral and ap- 
peared to be ovarian pain, and consequently must be ascribed to a failure in 
selection and not to the operation. 

The significance of pain which subsequently occurs elsewhere is difficult 
to evaluate in a group of individuals with a characteristically low pain 
threshold. In 2, or 4 per cent, of the successful cases, pain was reported to 
ocenr elsewhere of sufficient severity to require medical attention. One patient 
reported headaches at menstruation and one facial neuralgia. 

The four cases regarded as failures may be analyzed as follows: 

One patient was operated upon in the absence of dysmenorrhea but with 
a multiplicity of other pains. She must be regarded as suffering from psycho- 
neurosis and the failure as due to poor selection. 

Two patients suffered from persistent lateral or ovarian pain and are also 
examples of poor selection. 

One complete failure must be ascribed to incomplete dissection of the 
plexus due to right-sided sigmoidal attachment. 

These operations were performed in private practice over a period of 
twenty years. Ninety per cent of them were carried out before 1945, the 
majority by Dr. T. K. Reeves, now deceased. A total of 91 operations were 
performed and of these 50 unselected cases were followed up with sufficient 
thoroughness to permit evaluation. 


Summary 
Superior hypogastric sympathectomy is a time-tested procedure among 
gynecological operations. 
It should not be performed without thorough study and exhaustion of 
conservative means of therapy. 
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This operation should be available in those few cases that meet the 
criteria for its use. 
The problem with superior hypogastric sympathectomy is not its efficacy 
but its indications. 
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THE BODY COMPARTMENTS OF NORMAL PREGNANT, 
EDEMATOUS PREGNANT, AND PRE-ECLAMPTIC 
WOMEN* 


JOSEPH SEITCHIK, M.D., AND CARL ALPER, PH.D., PHILADELPHIA, PA. 


(From the Divisions of Women and Biological Chemistry, Hahnemann Medical College, and 
the Philadelphia General Hospital) 


IHiE human body may be considered to consist of two components, the lean 

and the fat—the aqueous and the anhydrous.' The aqueous portion, the 
lean body weight (LBW), is the sum of the cell mass (CM), the extracellular 
fluid (ECF), and the skeletal minerals (MM). The anhydrous portion is the 
total weight of the water insoluble body fat (I'M). The total weight of the 
body is the sum of these two masses (LBW + FM). In health, the ratio of 
fat to lean varies widely with the degree of obesity of the individual studied, 
but the composition of the lean is reasonably constant.” ** Regardless of the 
degree of obesity, the ratio of the cell mass to the extracellular fluid is fixed 
within fairly narrow limits. 

It was the purpose of this study to determine the relative mass of these 
specific portions of the total weight in nonpregnant, normal pregnant, and 
toxemic women. We believed that this experimental approach might provide 
us with a better understanding of the significance of normal and abnormal 
weight gain in pregnancy. 


Methods 


Total Body Water——tThe total body water was determined by means of 
antipyrine by the method of Brodie.*:* Samples of blood for measurement of 
the antipyrine were obtained 1 hour and 50 minutes, 2 hours and 10 minutes, 
3 hours, and 3 hours and 45 minutes after the injection of 1.0 Gm. of anti- 
pyrine. 

Extracellular Fluid Volume.—The volume of distribution of mannitol was 
equated with the extracellular fluid volume. The constant infusion technique 
of Sehwartz’ was used. A mechanical compensator for the Amineco-Stern 
electrophoresis apparatus was adapted to hold a 100 ¢.¢. syringe and thus 
served as our constant infusion pump. The quantity of mannitol infused 
per minute and the priming dose of mannitol were calculated to achieve a 
plasma concentration of 200 to 250 mg. per cent. Samples of blood for man- 
nitol determination were obtained 0, 20, and 40 minutes before and 30, 45, 
60, and 75 minutes after the infusion was ended. This method was specifically 
chosen because it permitted the demonstration of the achievement of 
equilibrium in every case presented. In a few cases equilibrium was not ob- 
tained and these results were discarded. 

Calculation of the Cell, Fat, and Mineral Masses.—The methods of McCance 
and Widdowson? have been used to caleulate CM, MM, and FM. They require 

*This investigation was supported (in part) by research grants H-1377 from the National 


Heart Institute and A-252 from the National Institute of Arthritis and Metabolic Diseases of 
the National Institutes of Health, United States Public Health Service. 
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the acceptance of biological constants for which there is limited evidence. For 
example, it is assumed that water accounts for 67 per cent of the cell mass 
under all conditions of nutrition. If we accept this, then 


Intracellular water = Total body water — Extracellular fluid 
(Antipyrine space) (Mannitol space) 

and 

Intracellular water 


Cell mass = 


0.67 


Laboratory analysis* and the application of these techniques to the study 
of undernourished patients before and after recovery suggest that this and 
such similar constants are acceptable.’ 


The second assumption requires that the skeletal minerals bear a fixed 
relationship (7 per cent) to the lean body weight. This is obviously untrue, 
inasmuch as well-trained athletes will have more muscle for their skeletal size 
than lean asthenic individuals. Furthermore, the presence of edema will re- 
sult in an overestimation of the mineral mass. Fortunately, the mineral mass 
represents only a small portion of the lean body weight. As a result, even 
gross errors in this caleulation would produce only insignificant changes in 
the final concept of body composition of any one individual, and would have 
no influence whatsoever in the determination of the ratio of cell mass to extra- 
cellular fluid. 


The final assumption requires that we believe that all that is not lean is 
fat. This is expressed mathematically as follows: 


Lean Body Weight — Cell Mass + Extracellular Fluid + Mineral Mass 
and 
Fat Mass — Body Weight — Lean Body Weight 


Patients 


Nonpregnant.—These four women were gynecologic patients who suf- 
fered pelvic disease without systemic manifestations. 

Normal Pregnant.—These four women were in the last trimester of preg- 
nancy. None gave evidence of excessive weight gain or hypertension during 
pregnancy or in the puerperium. All these gravidas were hospitalized over- 
night prior to the study. 

Pre-eclamptic.—These eight patients were admitted to the hospital from 
the outpatient department because of the acquisition of hypertension in the 
last trimester of pregnancy. With the exception of one patient (GD 18), all 
manifested proteinuria in at least one random catheterized urine specimen. 
The patients with pre-eclampsia were divided into two groups. Those classi- 
fied as ‘‘treated’’ had lost significant quantities of weight during their hos- 
pitalization, and their individual weights had reached a low eonstant level be- 
fore and after our study. The remainder either were studied before any 
weight loss occurred or continued to lose significant quantities of mass after 
our study was completed. These patients were classified as ‘‘untreated’’ pre- 
eclamptics. 

Excessive Weight Gain.—All these women evidenced clinical edema on 
bed rest. None of these patients manifested hypertension before, during, or 
after labor. 

Results 
The data are summarized in Table I. 
Nonpregnant Patients —This group of women contained from 14.5 to 37.6 


per cent fat. Because of these variations in degree of obesity the quantity of 
lean of the body ranged widely. On the other hand, the composition of the 
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lean body weight was quite constant. The ratio of cell mass to extracellular 
fluid (CM:ECF) varied between the narrow limits of 2.14 to 2.54 (average 2 2.31). 

Normal Pregnant Women.—These gravid women contained 9.8 to 25.5 per 
cent fat. Again despite the variation in the size of the lean body mass the 
ratio of cell mass to extracellular fluid varied from 2.25 to 2.70 (average 2.47). 
The average value of the CM:ECF ratio for normal pregnant women is almost 
identical to that value obtained for our nonpregnant patients. 

Pre-eclamptic Pati i ontained 11.7 to 31.1 
per cent fat. The CM:ECF ratios varied from 1.11 to 2.32. The four 
‘‘treated’’ patients evidenced no abnormality in the composition of the lean 
body weight (average CM:ECF ratio 2.26). In the remaining four ‘‘un- 
treated’’ patients, the CM:ECF ratios were abnormally low (average 1.57). 

Nontoxemic Patients With Edema.—tThese patients had from 8.1 to 32.6 
per cent fat. The CM:ECF ratios were low (average 1.73). 


TABLE I. THE VOLUMES OF DISTRIBUTION OF ANTIPYRINE AND MANNITOL 


| VOLUME OFDIS- | | 
TRIBUTION OF PERCENTAGE OF TOTAL | 


| | | | 
| PATIENT | BODY | ANTI- | MANNI- | BODY WEIGHT | 
| STUDY | WEIGHT | PYRINE TOL | FAT | CM | ECF | MM | CM:ECF 
DIAGNOSIS NO. | (KG.) | (1) (1. ) % | % G% | % | RATIO 
Nonpregnant BBI 46.8 28.4 10.5 14.5 57.0 22.5 6.0 2.54 
EB2 47.8 21.4 8.6 37.6 40.0 18.0 Sf 2.22 
WS3 54.2 29.9 11.6 23.2 504 21.4 5.0 235 
CF4 76.4 37.7 15.5 235 2053 2.14 
Average 47.7 20.6 2.31 
Normal pregnant JJ6 57.3 36.9 14.2 9.8 59.2 24.7 6.3 2.39 
CM7 61.3 34.6 12.8 206 330 203) 5.5 2.54 
OJ8 76.4 42.4 16.9 23.2 49.9 22.1 4.8 2.25 
MM10 105.2 55.3 19.7 25.55 50.6 18.7 5.2 2.70 
Average 53.2 21.6 2.47 
Pre-eelampsia, AS12 57.7 32.2 13.0 22.55 49.7 22.5 5.4 2.21 
‘“treated’’ EP15 75.5 47.8 18.7 2.32 
JT17 78.4 42.2 16.5 24.9 48.8 21.1 5.2 2.31 
GD18 92.9 49.3 20.0 26.3 470 21. 5.2 2.18 
Average 50.8 22.5 2.26 
Pre-eclampsia, JO11 55.4 30.9 17.7 27.4 35.5 32.0 5.1 co 
‘“untreated’’ MA13 63.8 31.4 13.6 sod 409 213 4:7 1.92 
SL14 71.3 42.5 21.7 20.4 43.6 30.4 5.6 1.43 
BK16 77.3 39.8 17.9 29.6 42.3 23.2 4.9 1.83 
Average 40.6 26.7 1.57 
Edema without BM19 71.4 35.0 15.3 32.6 41.2 214 4.8 1.92 
toxemia DC20 68.7 43.7 22.1 14.8 47.0 32.2 6.0 1.46 
MD21 73.2 49.5 22.9 S13 64 1.73 
Average 47.5 28.3 1.73 


In summary: 


1. The proportion of lean to fat mass varied widely in all individuals of 
each of the groups studied. 

2. The ratio of cell mass to extracellular fluid is relatively constant in 
pregnant and nonpregnant women. The cell mass and extracellular fluid 
volume both increase in pregnancy, but the proportion of each in the lean 
body mass remains constant. There is no disproportionate increase in extra- 
cellular fluid volume in normal pregnancy. 

3. In ‘‘untreated’’ pre-eclamptie patients, the CM:ECF ratio is decreased 
because of the excessive quantity of extracellular fluid present. 

4. ‘‘Treated’”’ pre-eclamptie patients have normal CM:ECF ratios. 
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5. Pregnant women with edema but without toxemia have low CM:ECF 
ratios. The composition of the lean body weight is similar to that of the 
‘‘untreated’’ pre-eclampties. 


Comment 


There are several methods to determine the composition of the body 
weight of living persons. Data have been obtained from the determination of 
total body specific gravity,!® determination of total body water alone," or by 
the simultaneous determination of total body water and extracellular fluid.* 
In all these studies it was mandatory to assume that either the lean body 
weight or the cell mass contained a specific percentage of water. Despite the 
variety of laboratory and clinical techniques used, the results obtained in 
normal human beings have been quite similar, indicating that the proposed 
constants for cell or lean weight water content are probably valid. It has not 
been proved that these methods are applicable without reservation in 
pathologic states. The limitations of these techniques and the concepts that 
acerue from them have been reviewed in detail.'* 


NON- NORMAL PREECLAMPSIA PREECLAMPSIA PREGNANT 
PREGNANT PREGNANT TREATED UNTREATED = EDEMA 
CM CM 
CM CM CM 
65.0 % 66.3% 64.5% — 58.5% 
ECF ECF 
ECF ECF 36.7% 
ECF 34.5% 
28.1% 26.9% 286% 
MM 69% MM 68% MM 69% MM 70 % MM 70% 
CM _ 
2-3! 2.47 2.26 1.57 1.73 


Fig. 1—The distribution of the components of the lean body weight. CM, cell mass; ECF, extra- 
cellular fluid; MM, mineral mass. 


The quantity of fat in these patients in our study, normal and abnormal, 
is an individual characteristic and varies considerably from patient to patient. 
It is difficult to compare groups of patients in respect to the percentage of fat, 
for differences in group values may merely represent the chance selection of 
more obese individuals in one or another category. On the other hand, the 
lower percentage of body fat in the normally pregnant patients probably 
represents the acquisition of lean body weight during pregnancy. No data 
are available on this subjeet in individual normal women before and after 
pregnaney. Such studies would provide a final answer to the problem of the 
composition of the body weight acquired in normal pregnancy. 

The major benefit of this approach to the measurement of body weight 
distribution is that it does permit a comparison of individuals and groups in 
respect to the composition of the lean body weight (Fig. 1). Studies of nor- 
mal men and women have demonstrated that the ratio of the cell mass to the 
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extracellular fluid (CM:ECEF) is reasonably constant in health. Deviations 
from the normal ratio could represent abnormal gain or loss of either of these 
two components of the lean body weight. 

The CM:ECF ratio of patients in the last trimester of pregnancy is within 
the range found in nonpregnant women. This aspect of the composition of 
the lean of the body is not significantly altered in normal pregnancy. There 
is no evidence of any selective increase in extracellular fluid in pregnancy. 
Some patients with pre-eclampsia and all nontoxemie patients with edema on 
bed rest manifest reduced ratios as a result of the extracellular accumulation 
of water. From these data we conclude that a disproportionate retention of 
extracellular fluid is not physiological in pregnancy and that the accumulation 
of extracellular fluid in untreated pre-eclamptic patients represents an ac- 
quired pathologie state, not merely an exaggeration of a physiologic gesta- 
tional process. 

The results obtained by Lambiotte-Escoffier, Moore, and Taylor'’ are 
quite different from ours. These authors concluded that water retention in 
pre-eclampsia occurs intracellularly. The major technical difference in these 
two studies lies in the choice of the substance for determining extracellular 
fluid space—inulin or mannitol. While it has been demonstrated that these 
substances both distribute themselves within the same volume in normal indi- 
viduals, the time required for these materials to become distributed evenly 
through the extracellular fluid is quite different. The molecular weight of in- 
ulin is relatively large (1000 plus) and the diffusion rate is low, whereas the 
molecular weight of mannitol is low (182) and the diffusion rate is relatively 
rapid. In normal individuals, the plasma equilibrium concentration of man- 
nitcl may be achieved with infusions of approximately one hour and forty- 
five minutes’ duration, while the use of inulin requires about five hours of 
administration to accomplish this.‘ In the presence of edema the difference 
in the time required to achieve even distribution is exaggerated and 24 hours 
or more of continuous intravenous administration is necessary if inulin is to 
be used.2® Antipyrine diffuses fairly rapidly throughout the body water, even 
in edematous individuals. If the data are caleulated from plasma concentra- 
tions after antipyrine is evenly distributed but before the inulin equilibrium 
is achieved, the proportion of intracellular water will appear to be unusually 
large. The greater the edema, the greater the disparity of these results. 

The conclusion reached by Lambiotte-Escoffier and associates that the 
fluid retention of pre-eclampsia is intracellular is entirely dependent on data 
obtained by comparison of the inulin and antipyrine volumes of distribution 
in pre-eclamptic patients. We believe the data obtained by the inulin method 
as used in their study (five-hour infusion) are not valid in edematous pa- 
tients. Comparison of their data, however, for the relative volumes of dis- 
tribution of antipyrine and sodium with our data for the relative volumes of 
distribution of antipyrine and mannitol suggests conclusions that are similar 
to ours. The volume of distribution of sodium is normally larger than the 
extracellular fluid volume as measured by inulin, mannitol, and sucrose. None 
the less, the bulk of the body sodium that will mix with injected radioactive 
sodium is in the extracellular space.'® If we recalculate the average Na** 
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volume as a percentage of the total body water, we find that in their study 
of normal pregnant women the volume of distribution of sodium represents 
50.5 per cent of the total body water. This value is increased to 61.0 per cent 
in pre-eclampsia. The mannitol space represents 40 per cent of the total body 
water in normal pregnancy and increases to 49 per cent in pre-eclampsia. This 
represents an increment in the sodium space of 21 per cent and an increment 
in the mannitol space of 23 per cent in pre-eclampsia. These values are in 
excellent agreement considering the small number of patients available for 
comparison. This observation again suggests that the relatively low values for 
inulin space obtained by Lambiotte-Escoffier and co-workers in pre-eclamptic 
patients are the result of the limitations of the method used. 


Summary and Conclusions 


1. The volumes of distribution of antipyrine and mannitol were measured 
simultaneously in 4 nonpregnant, 4 normal pregnant, 8 pre-eclamptic, and 3 
edematous pregnant women. 

2. These measurements permitted the calculation of the composition of 
the lean body weight—cell mass, extracellular fluid, and mineral mass. 

3. It is coneluded that: (a) The increase in extracellular fluid volume in 
normal pregnant women is proportional to the gain in lean body tissue. No 
disproportionate increase in extracellular fluid volume occurs. 

(b) Exeessive water retention in pre-eclampsia or in edematous, non- 
toxemie patients occurs in the extracellular space. There is no evidence of ex- 
cessive intracellular water retention. 


We wish to express our gratitude to Drs. Thaddeus Montgomery, James P. Lewis, and 
Mary Pettit, Chiefs of Service at the Philadelphia General Hospital, who permitted the 
use of their patients for the purposes of this investigation; to the Resident Physicians 
at the Philadelphia General Hospital, particularly Dr. Ralph Stinson, for their aid in se- 
lecting patients for study; and to Joy Seitchik, M.A., and Beverly Jaslow for the excel- 
lence of their technical assistance. Antipyrine for this study was supplied by Eli Lilly 
and Company. 
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TREATMENT OF SEVERE ECLAMPSIA COMPLICATED 
BY PULMONARY EDEMA 


Remy W. FuusuHer, M.D., AND MARTIN S. SICHEL, M.D., F.A.C.S., 
PORTLAND, ORE. 
(From the Department of Obstetrics and Gynecology, St. Vincent’s Hospital) 


LTHOUGH volumes have been written on the subject since the days of the 
ancient Egyptians and Chinese, the pathogenesis and particularly the 
etiology of pre-eclampsia and eclampsia are still a wide-open frontier in 
obstetrics. The presence of a toxin causing fluid and electrolyte disturbances 
along with vascular spasm has been alleged but not definitely proved. New 
ideas appear constantly, the latest one probably being the finding of Kaku! 
of Japan that toxemia of pregnancy is an allergic reaction on the part of the 
mother to a polysaccharide manufactured by the placenta. 

As is the case for all diseases of uncertain etiology, the therapy here has 
been varied, mainly symptomatic, and empirical. Vasodepressors, sedatives, 
and neurodepressants are used in the classical treatment of pre-eclampsia and 
eclampsia while every worker doing research in those diseases has his own pet 
therapy. Among the newest types of therapy employed, the use of the anti- 
histaminies has given good results’; this fits in with the allergic etiology of 
the disease. The French and the Belgians* have recently introduced hypo- 
thermia as a form of treatment of eclampsia. A subnormal temperature is ob- 
tained by refrigeration of the patient with ice. Some patients have thus been 
saved who, it is believed, would have died if a more conventional form of 
therapy had been used. 

Prophylaxis during the pregnant state has been the outstanding factor in 
bringing toxemia under control.t Complicated pictures of eclampsia such as 
were reported by the old authors are, therefore, fortunately rare today. The 
following case is reported because it is, in many of its aspects, the worst case 
of eclampsia observed in this hospital for several years. Although no un- 
orthodox medication was used in the management of this case, serious 
therapeutic problems were encountered. 


Case Report 


The patient, a 31-year-old gravida vi, para v, was admitted to St. Vincent’s Hospital 
by ambulance on Aug. 8, 1953, at 10:40 P.M. She was markedly cyanotic, the respirations 
were rapid, shallow, and “gurgly.” The chest was filled with coarse, moist rales, and she 
complained of severe precordial pain. Her weight was over 300 pounds although her height 
was only 5 feet, 4 inches. She had anasarea, the circumference of the ankles being 50 em. 

Very little of the patitent’s history was available. According to her sister, she had 
been to several doctors in the past but had always disregarded their advice. Her expected 
date of confinement was Aug. 2, 1953. 
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Due to the serious condition of the patient on admission, very little was done in the 
way of physical examination. Her blood pressure was 140/60, the pulse was rapid and 
thready, and the temperature 99° F. 

The patient was immediately placed in an oxygen tent and given morphine, 4 grain 
every four hours subcutaneously. Rapid digitalization was begun intravenously. Thiomerin, 
1 ¢.c., was given subcutaneously. Shortly after admission, the patient had a slight con- 
vulsive seizure which subsided rapidly. Coma was present during the seizure. An indwelling 
catheter was put in place, but only 170 ¢.c. of urine of a muddy appearance was obtained 
during the first twenty-four hours. With the therapy described the patient gradually improved 
to the point that she sat up in bed and asked for food. 

Twenty-four hours after admission, however, her condition had taken a turn for the 
worse. The blood pressure had risen to 240/120, the pulse was over 160, and the respira- 
tions were, at times, only 3 to 4 per minute. Foam was oozing through the nose and mouth, 
and she was in deep coma. It was felt that she was suffering from the cumulative effect of 
the morphine given subcutaneously. She was considered to be moribund by the consultant. 

The following therapy was decided on: 


1. Veratrum viride to bring the patient’s blood pressure down. 
2. N-allylnormorphine hydrochloride (Nallene) to combat the morphine intoxication. 
3. Intravenous Pitocin to terminate the pregnancy. 


At this point, the oxygen was made to bubble through ethanol with the immediate re- 
sult that the foam disappeared, and the patient was able to breathe better. She then received 
0.5 c.c. of Verenteral diluted in 10 c.c. of 5 per cent glucose in water. The blood pressure 
decreased to 140/90 in a few minutes. Nalline, 5 mg., was given intravenously, following 
which the patient went into violent convulsions which were controlled with 2% grains 
of sodium Amytal. The respirations rose to 30 instantaneously. The blood pressure was 
again 150/96 and a 1:100 solution of Verenteral was started intravenously. The blood 
pressure then dropped to 80/0. Ephedrine, 25 mg., was given intravenously and the blood 
pressure rose again to 140/90 and seemed stabilized at that level. Intravenous Pitocin was 
started (1:1,000 solution). The patient was still comatose. She was cyanotic in the 
oxygen tent and suffered apnea and convulsions every time that she was moved. The con- 
vulsions were kept under control with small doses of sodium Amytal, of which she re- 
ceived a total of 7 grains. A nasal catheter was used to give the patient additional 
oxygen-ethanol vapors. She went through rapid labor and, since she could not be moved, 
was delivered in the Sims position. She was comatose during the delivery, and no medica- 
tion was given. Low forceps were applied to extract the head from the left occipito- 
anterior position. 

The infant was large, weighing 10 pounds, 15% ounces, and appeared to have been 
dead only a short time. He was in flaccid asphyxia and never took a breath. Artificial 
respiration, tracheal catheter, Coramine, and air lock were used to no avail. 

Following delivery, the patient appeared to rest more quietly and breathed more 
easily. Considerable diuresis began. Four hours after delivery she suddenly became con- 
scious again. She acted as if under the influence of alcohol; this no doubt was the result 
of the oxygen-ethanol vapors. 

On the following day she was again irrational. The urinary chlorides were 13 Gm. 
per liter, and she was putting out over 7 L. of urine a day. The blood urea nitrogen was 
46 mg. She was, however, breathing well and was taken out of the oxygen tent. Her 
blood pressure was maintained at 140/90 with Veratrum viride drip throughout the day. 
On the fifth postpartum day, she appeared well and had regained her full mental capacity, ac- 
cording to her sisters. During the last 3 hospital days she received potassium, 2 Gm. by 
mouth daily. 

Laboratory data which have not been mentioned previously were as follows: 


Urine: 8/9/53 (day following admission) Bloody, cloudy, acid, 1.016; sodium chloride 
6 Gm. per liter; occasional pus cells, 4 plus red cells; albumin 2.67 Gm. per 100 ec. (24 
hour specimen). 
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Blood: Hemoglobin 87 per cent, 12 Gm.; red blood count 4.59 million; white blood 
count 21,000; polymorphonuclear leukocytes 78 per cent; small lymphocytes 12 per cent; 
monocytes 5 per cent; and staff cells 5 per cent. 

Serology: negative. 

Blood urea nitrogen: 15.5 mg. per cent. Uric acid: 5.1 mg. per cent. Alkali reserve: 
71 volumes per cent. 

8/10/53: albumin: 1.9 Gm. (24 hour specimen). Electrocardiogram: anterior wall 
myocardial ischemia, 

8/11/53: blood urea nitrogen: 42 mg. per cent. Albumin: 0.8 Gm. (24 hour speci- 
men). 

8/13/53:  electrocardiogram: ischemic pattern persists—no significant change since 
Aug. 9, 1953. 

8/14/53: blood urea nitrogen: 46 mg. per cent. 


Other drugs which were administered were: chloral hydrate, penicillin, streptomycin, 
and Pyribenzamine (this because the patient developed a penicillin rash). The Pyribenzamine 
was also useful in quieting her. She was completely digitalized intravenously with 3 mg. of 
digitoxin and was placed on a maintenance dose of 0.4 mg. daily. After delivery, she 
received phenobarbital, 1 grain three times a day. Magnesium sulfate was not given the 
first day because it has in our experience occasionally caused severe respiratory depression.5 
Its use is said to be particularly dangerous in the presence of oliguria.6 It is also anti- 
diuretic in toxemia of pregnancy.? It was used on the third day (10 ¢.c. of a 25 per cent 
solution intravenously in. 500 ¢.c. of 10 per cent glucose in water) without any evident 
clinical response. 

On the tenth day post partum, the patient weighed 250 pounds. Her blood pressure 
was still elevated (175/110) as is often the case in posteclamptic patients.’ She had no 
ankle edema. The fundus at the time of examination showed no arterial spasm or other 
pathologic changes. 


Management of the Cardiorespiratory Complications 


Although pulmonary edema is always mentioned as a complication of 
toxemia, as was pointed out recently by Goldman and Primiano,’ reports of 
actual cases in the literature are very few in number. The repeatedly quoted 
incidence of pulmonary edema in toxemia in the literature is 30 per cent, yet 
Dieckmann’”® gives 0.14 per cent as his own incidence. Everyone is agreed, 
however, that, once pulmonary edema has set in, death ensues in the vast 
majority of the cases. 

It is still a moot question whether pulmonary edema is precipitated by 
congestive heart failure or whether it is wholly the manifestation in the lungs 
of generalized edema. Some even contend that pulmonary edema may be 
present without congestive heart failure.1'| This point is very important as 
on it rests the advisability of digitalization in a case such as the one we are 
reporting here. 

While there was no cardiac fibrillation yet many of the features of con- 
gestive heart failure were present. The pulse was rapid and thready. Inter- 
pretation of the cardiac condition was complicated by the presence on 
admission of severe precordial pain. An electrocardiogram revealed ‘‘anterior 
wall myocardial ischemia.’’ It is felt that the patient had an anginal type of 
pain which was due to overwork of the heart. A certain amount of coronary 
insufficiency would be expected in such an extremely obese patient. It was 
speculated that perhaps the myocardial ischemia could be due to spasm of 
the coronary arteries. This thought was entertained as vasospasm is a well- 
known feature of eclampsia. If this were the case, however, precordial pain 
and coronary spasm would be more common findings in eclampsia. Electro- 
cardiographie changes have been reported occasionally in severe eclampsia, 
but they were transient in nature and nondiagnostic."” 


ib 


Volume 68 SEVERE ECLAMPSIA COMPLICATED BY PULMONARY EDEMA 1549 


Number 6 


We believe, furthermore, that the patient was actually in shock on arrival 
at the hospital. Her blood pressure was 140/60, while prior to admission it 
had been running up to 210/120 and returned to that level after therapy was 
instituted. It is doubtful whether, in the presence of shock, it would be wise 
to do venesection or to apply tourniquets to the limbs of such a patient as 
might be advised by those who believe that the congestive failure in these 
patients is due to mechanical overloading of the heart. 

Instead this patient was digitalized. We feel that the drug was not 
detrimental to her and probably was instrumental in bringing about an in- 
crease in her cardiac reserve. The blood pressure went back to the pre- 
admission level, and the pulse slowed down from over 160 to 90 per minute. 
We realize that it is hard to evaluate the part played by digitalis here, as 
the patient was also concurrently treated with oxygen, bed rest, and morphine. 
It is interesting to note that no diuresis followed the administration of the 
digitalis. In cardiac patients in congestive failure, after compensation of the 
heart is obtained, the edema fluid is mobilized. But in this case there was 
superimposed a kidney dysfunction due to vasospasm and edema. 

In considering the cardiorespiratory status of our patient, we align our- 
selves with those who, like Eastman,’ advise digitalization of the patients in 
toxemia of pregnancy complicated by pulmonary edema. The resulting in- 
creased cardiac reserve benefits the patient whose respiratory capacity is 
diminished, especially in the period immediately following delivery when a 
further drop can be expected. 

The beneficial use of ethyl alcohol vapor to liquefy the foam filling the 
air passages in pulmonary edema patients was confirmed.’ A 20 per cent 
solution was used. Shortly after the oxygen was made to bubble through the 
aleohol solution, the cyanosis which the patient had been showing in the 
oxygen tent disappeared. The continuous gurgling which had been present 
on both inspiration and expiration disappeared. It is felt that the use of 
alcohol in this case was lifesaving, and it was preferred to tracheotomy which 
is advocated by some to obviate obstructive respiratory difficulties.” 


Management of the Electrolyte and Fluid Balance 


The patient’s blood urea nitrogen had been 15.5 mg. per cent and the 
alkali reserve 71 volume per cent on admission, showing that the anuria had 
been of short duration and that the kidneys were not chronically severely 
impaired. <A certain amount of chronic impairment, however, could not be 
ruled out. The urinalysis on the small amount of urine passed on the day of 
admission showed hematuria and large amounts of albumin. 

There is in toxemie patients a marked delay in excretion of water.’° With 
a patient already waterlogged, and in the presence of pulmonary edema with 
possible kidney damage, a large water intake could be a fatal mistake. We, 
therefore, limited the fluid intake of our patient to replacement of insensible 
loss. Infusions of hypertonic solutions have been known to cause death in 
patients with pulmonary edema. It is felt that the 10 per cent glucose solu- 
tion of the classical toxemia of pregnancy treatment was definitely contra- 
indicated in this ease. 

After the patient was delivered, the kidneys began to function again, 
the output of urine being up to 8 L. a day. The urinary chloride was 13 Gm. 
per liter, showing that the kidneys were working at maximum capacity 
to excrete the sodium accumulated in the extracellular compartment. Metab- 
olites accumulated in the tissues were also being excreted in large amounts. 
The shift of these metabolites into the vascular compartment caused transient 
uremia with the usual associated mental changes. The blood urea nitrogen 
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rose to 46 mg. per cent and at this stage water was offered the patient in large 
amounts. Potassium was also given orally to prevent depletion of the tissues 
in that electrolyte.'® 


Control of the Eclamptic Seizures 


The convulsions of the eclamptie patient are among the most severe types 
of clonic seizures. The apneic component may be prolonged enough to cause 
death. It has been said by some that of all the convulsive diseases, eclamptic 
seizures are the only ones which will cause death per se.17 There are two 
factors behind the respiratory difficulties encountered in eclampsia, first, the 
obstruction of the airways which has been referred to previously and, second, 
the spasm of the muscles of respiration. The danger incumbent on the 
eclamptic seizures had been well understood by the early therapeutists who 
knew that the mortality figures in eclampsia were in direct proportion to the 
number of seizures incurred. The early treatment was built around good 
sedation. The Stroganoff treatment which is still used today in a modified 
form involved the use of morphine. Barbiturates are classically used to con- 
trol the convulsions of eclampsia. There is yet today no agreement on the 
type of medication to be used to keep down the convulsions of the eclamptic 
patient. The reason for this is that the mechanism whereby the convulsions 
occur is not understood. It is generally believed that they originate through 
the action of a toxin on the brain. The Cincinnati group feel that the convul- 
sions are secondary to vascular spasm and vasoconstriction in the brain 
resulting from the effect of the toxin.’s They attribute their good results in 
controlling eclamptic seizures to the effect of their Veratrum viride prepara- 
tion which causes vasodilatation in the brain and puts an end to brain ischemia. 
It was on the basis of their reports that we gave our patient Veratrum viride 
prior to neutralizing the effect of morphine with Nallene. As it was, the patient 
went into violent convulsions although her blood pressure had been lowered to 
normal by the Verenteral. Since Nallene has not been known to have convulsive 
side action,’® our experience leads us to believe that the morphine has more of an 
anticonvulsive effect in eclampsia than Veratrum. Any drug which will depress 
the nervous system, such as morphine sulfate, or, as the French put it, which 
will achieve “central disconnection” may have its place.*° As mentioned previ- 
ously, the French school is now experimenting with artificial hibernation to 
ensure this central disconnection. The continuous caudal or high spinal anes- 
thesia that Dieckmann advised’® as well as the ganglioplegic drugs have been 
useful in our hands. Lately there have been reports that high spinal anesthesia 
did not bring down the blood pressure of pre-eclamptic or eclamptice patients.*' 
This, however, has not been our experience, although, of course, with a spinal 
the drop in blood pressure is only temporary. The addition of stellate ganglion 
block to a spinal or paravertebral block has been reported to eliminate some of 
the subjective symptoms of toxemia of pregnancy, such as headaches, visual 
disturbances, and nausea, besides ensuring a lowered blood pressure.** 

We do not mean to state here that Veratrum viride has no anticonvulsive 
action. Certainly, the results of the Cincinnati group with the drug speak for 
themselves. We found the drug to be very effective in bringing down the 
blood pressure. In our experience with Verenteral, however, we have found 
that the doses of the drug prescribed in the literature cause sudden consider- 
able drops in pressure. We have had, in order to ensure a stable blood 
pressure, to regulate constantly the amount of drug given drop by drop. 
There is no doubt that the reduction in the blood pressure is salutary. For 
instance, it is well known that a great number of eclamptie patients will 
succumb to cerebral hemorrhage if the hypertension is not controlled. Also, 
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the rise in blood pressure which sometimes occurs when Pitocin is used can 
be avoided.® Following the use of Veratrum viride, there was no rebound in 
the blood pressure to a high level but, in this case as in many reported in the 
literature, barbiturates intravenously were lifesaving for the mother in keeping 
her below the convulsive level. 


Management of the Interruption of Pregnancy 


It is true that the interruption of pregnancy is not the answer to pre- 
eclampsia and eclampsia as often the disease will make its appearance post 
partum.’ One cannot help, however, being amazed at the sudden improve- 
ment of the patient a few hours following delivery when she regained con- 
sciousness for the first time in nineteen hours. Another remarkable fact was 
the ease with which she went through labor although she had pulmonary 
edema, was comatose, and was kept from having convulsions only by repeated 
injections of intravenous sodium Amytal. It was recently pointed out that 
labor in cases of toxemia of pregnancy with a viable infant should be initiated 
as soon as the patient improves under therapy.” In the article to which we 
are referring, the authors were able successfully to stimulate labor in their 
) cases after four to five days under medical management. In this case, how- 
ever, the improvement was short lived, lasting less than a day. Termination 
of pregnancy by section would have been impossible as the patient could not 
even be moved slightly without having convulsions and becoming apneic. Yet 
she was able to tolerate very well the labor contractions under intravenous 
Pitocin. This suggests that with intravenous Pitocin infusion, termination 
of pregnaney might be made feasible early in severely toxemic patients and 
certainly should be attempted in those whose condition deteriorates despite 
medical management. Intravenous Pitocin has been a very flexible and 
reliable way to induce and control labor in our hands even in cases where the 
cervix was neither effaced nor dilated as in cases of missed abortions. The 
prerequisite to success seems to be a sufficient dosage to bring about during 
the procedure contractions lasting at least 30 seconds with a frequency of at 
least 2 minutes. The administration of that drug intravenously, however, 
should be carefully and constantly regulated drop by drop if necessary while 
the labor contractions are timed. In the instances where we have used that 
drug, we have continued its administration throughout labor and delivery 
until after the third stage as has been advised in the literature.2° Rupture 
and stripping of the membranes may be used in conjunction with intravenous 
Pitocin. 

The fetal mortality in eclampsia is extremely high. Dieckmann states 
that when a live infant is obtained ‘‘it should be considered as a bonus.’’?° 
In the present case, the infant did not show signs of having been long dead 
when he was born. The skin was not edematous and had not peeled off as is 
the case when death in utero occurred some hours before delivery. 


The autopsy of the infant did not reveal any abnormality other than 
multiple petechiae in the brain and the viscera. 


It is not known whether death in such eases is due to damage of the 
infant secondary to the eclampsia or to extreme depression caused by heavy 
sedation. Fetal distress which is always elusive was not a factor in the 
management of this case as the patient’s obesity and abdominal edema made 
it impossible to hear the fetal heart tones and to feel the fetal movements. 
One wonders what could be done to save the infant in a complicated ease such 
as the one we have described. There is no doubt that the answer is prophylaxis 
both for the mother and the child.*° 
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Summary 


1. A case of eclampsia with severe complications is presented. 
2. The use of ethanol-oxygen vapors was found very useful in the treat- 


ment of pulmonary edema in eclampsia. 


3. Digitalis and Veratrum viride are discussed in relation to their use in 


this ease. 


4. As has been reported in the literature, a dramatic improvement followed 


termination of the pregnancy in this severe eclamptie patient with pulmonary 
edema. 


5. It is suggested that in these complicated cases intravenous Pitocin in- 


duction of labor rather than cesarean section be instituted if the patient shows no 
sign of rapid improvement under the usual toxemia regimen. The moribund 
state of the patient is no contraindication to the use of the drug. 


6. Careful fluid and electrolyte studies should be maintained and _ all 


medication given intravenously if intractable edema is present and the oral 
route not available. 
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CIRCULATORY MANIFESTATIONS DURING PREGNANCY AND 
NONPREGNANCY* ti 


M. Hersert, M.D., Epwarp A. BANNER, M.D., AND 
KHALIL G. WakiM, M.D., ROCHESTER, MINN. 


(From the Section of Obstetrics and Gynecology, and the Section of Physiology, 
Mayo Clinic and Mayo Foundation§ ) 


T HAS been wisely said that the first 280 days of our life are the least 

understood and the most difficult to study. Since our moist and dark 
intrauterine existence is always parasitic, scientists have long found difficulty 
in differentiating physiologic fetal changes from maternal abnormalities. 
With modern-day mechanical aids, some problems within this sphere have be- 
come less clouded and periodic expeditions into the unknown have been 
successfully accomplished. 

Some time ago, we became interested in knowing about what happens 
to the blood flow to the extremities during a normal pregnancy, but because 
we could not find standards for evaluation it was necessary first to do appro- 
priate studies during the nonpregnant state. In this manner we could also 
study the effect or lack of effect of normal cyclic hormonal variations occur- 
ring from month to month. 

By the use of compensating plethysmokymographs, cutaneous thermo- 
couples, and digital plethysomographs, our studies were made on normal non- 
pregnant women as well as on patients during normal pregnancy. 

The term ‘‘plethysmokymography’’ is derived from the Greek and 
literally means ‘‘the recording of the curve of filling.”’ An organ or a 
portion of an extremity is sealed in a leakproof apparatus known as a 
‘‘plethysmograph.’’ A blood pressure cuff connected to a pressure reservoir 
is placed about the extremity of the subject just proximal to the plethysmo- 
graph. Sudden inflation of the euff to a level less than diastolic blood pres- 
sure, yet greater than venous pressure, traps incoming blood and increases 
the volume of the portion of the extremity inside the plethysmograph. The 
change of volume within the apparatus is recorded on light-sensitive paper 
and such variations are thereby calibrated. In addition to the method used 
in measuring blood flow to the entire extremity, two other procedures were 
used for more detailed information in this study. By the use of thermo- 
couples we also determined the circulation to the skin. Measurement of the 


*Abridgment of portion of thesis submitted by Dr. Herbert to the Faculty of the Graduate 
School of the University of Minnesota in partial fulfillment of the requirements for the degree 
of Master of Science in Obstetrics and Gynecology. 


+Presented at a meeting of the Chicago Gynecological Society, Nov. 20, 1953. 


tRudolph Wieser Holmes and Maria Baxter Holmes Lecture in memoriam to their 
mothers. 


§The Mayo Foundation is a part of the Graduate School of the University of Minnesota. 
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skin temperature provides information on the superficial circulation. For 
further evaluation the circulation to the terminal digits was qualitatively 
measured by the use of digital plethysmographs which recorded the pulse 
amplitude from the terminal phalanx. All studies were done in an environ- 
ment at constant temperature and humidity. 

Twenty-five nongravid and 58 normal pregnant women were included in 
this study. The findings in more than 5,660 determinations in the pregnant 
patients were compared with 3,750 values obtained from a control group of 
25 nongravid women tested under identical conditions. Because of the lack 
of adequate previous data, this information may provide groundwork for 
future investigations. In addition, through the establishment of standards for 
normal variations, it provides a foundation for the interpretation of clinical 
signs and symptoms of circulatory disturbances occurring during gestation. 

The data accumulated from such determinations of blood flow in non- 
pregnant women were statistically analyzed and interpersonal and intra- 
personal variations among such subjects were established. No correlation 
could be found between the daily variations observed in the peripheral 
circulation and hormonal cycles associated with menstruation. Normal 
women approached the menses, passed through them, ovulated, and men- 
struated again with little, if any, circulatory changes in the extremities. 

Under identical conditions, consistent and marked variations were ob- 
served in pregnant women. No studies were made prior to the twelfth week 
of gestation; from that time until the twentieth week, however, blood flow to 
both upper and lower extremities was found to be considerably less than 
that found in the nonpregnant state. From the twentieth week of pregnancy 
to the thirty-eighth a progressive increase in blood flow was noted. This in- 
flux of blood to both upper and lower extremities reaches its maximal value 
at the thirty-eighth week of pregnancy. At this time forearm blood flow 
reaches a value representing 91 per cent increase over the control level. At 
the same time flow to the lower extremities had increased 70 per cent over 
that of the nonpregnant state. From the thirty-eighth week of gestation until 
term there is a gradual decrease in peripheral circulation to all extremities, 
reaching a plateau immediately following delivery and prior to ambulation. 

Immediately following ambulation a further decrease in circulation to 
both upper and lower extremities is noted and within 6 to 8 weeks after 
parturition the values were found to have returned to the levels obtained in 
the normal nonpregnant control group. Careful analysis of the data revealed 
no significant difference between the variations observed in the peripheral 
circulation of primigravid and multigravid women. We plan in the near 
future to study postpartum patients who have not had the benefit of early 
rising in an attempt to correlate the effects of early and delayed ambulation 
on the circulation. 

No positive correlation could be established between known assay levels 
of hormones considered essential to successful gestation and the pattern of 
changes in the peripheral circulation. 
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A close correlation was noted between peripheral circulatory variations 
and reported cardiovascular changes accompanying pregnancy. Increased 
peripheral blood flow closely paralleled the augmentation in cardiac output, 
total blood and plasma volume. This increase in circulatory values coincided 
with the reductions in the hematocrit, circulation times, and blood viscosity. 

The mechanical effect of the enlarging uterus on the peripheral circula- 
tion was demonstrated by comparing values obtained from the upper and 
lower extremities. Two types of alterations were noted. One, the fixation 
of the fetal head deep in the maternal pelvis caused a decrease in blood flow 
to the legs, while the average forearm blood flow steadily increased. In all 
other subjects, when fixation was not noted, changes in the peripheral circula- 
tion of the lower extremities paralleled and were similar to variations in the 
upper extremities during the period of observation. In 12 patients fetal 
movements resulting in changes in either the position, presentation, or attitude 
caused a temporary alteration in the resting blood flow to the lower 
extremities. In contrast to these gross fetal movements, kicking motions, fre- 
quently visible and palpable on the abdomen of the pregnant woman, had no 
measurable effect on circulation. 

Previous reports of studies on the peripheral circulation conducted dur- 
ing active labor could not be found in the literature. Because of an unusual 
degree of cooperation on the part of the patients, we were able to complete 
successful determinations of blood flow, skin temperature, and pulse amplitude 
during the first stage of labor. A transitory vasoconstriction was observed 
with the initiation of each contraction; this phenomenon preceded the 
conscious perception of pain by a brief interval and continued throughout 
the period of each uterine contraction. Temporary vasodilation, with in- 
crease in blood flow, occurred concurrently with relaxation of the uterine 
musculature. 

Digital skin temperatures were recorded, using thermocouples, from the 
extremities of all subjects. In the control group, no consistent pattern of 
changes could be demonstrated during the menstrual cycle. We did, however, 
prove to ourselves conclusively that women normally have cold feet, at least 
colder than their hands by 5° C. The superficial circulation of pregnant 
women follows the general pattern previously identified with total blood 
volume studies to the entire extremity. During the middle and third tri- 
mesters, superficial vessels become dilated, thereby increasing the skin 
temperatures of the fingers and toes. During parturition and following 
ambulation the surface temperature closely paralleled previous plethysmo- 
kvymographie observations. 

In an attempt to demonstrate alterations in vasomotor activity, photo- 
graphie records of digital pulsations were made on all subjects. Digital 
plethysmographs were employed for qualitative analysis of the amplitude of 
pulsations. In the control group of nongravid women no consistent variation 
occurred before, during, or immediately following the menstrual ecyele. In 
pregnant women the greatest pulse amplitude occurred during the thirty- 
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sixth and thirty-seventh weeks of gestation; the pulse amplitude increased 
with increasing total blood flow. Near term, great fluctuations are recorded 
illustrating increasing lability of the vasomotor system during the latter 
weeks of pregnancy. 

Immediately following labor a marked increase in digital pulse amplitude 
occurs and may reach values several times those observed during the latter 
weeks of gestation. This was markedly different from the previous studies of 
skin temperature and blood volume. 

Following ambulation there was a significant decrease in the average 
pulse amplitude in the upper extremity but an increase was noted in the toes of 
both feet. 

In conclusion, the findings in this study demonstrate that the development 
of normal pregnancy is accompanied by a progressive increase in peripheral 
circulation following the twentieth week of gestation. Known hormones of 
importance during pregnancy apparently play an insignificant role in the 
changes observed. There is a close correlation between peripheral circulation 
in pregnancy and cardiovascular adjustments. Within six weeks after 
delivery the peripheral circulation returns to pregravid levels. 
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THE EXPERIMENTAL PRODUCTION OF PULMONARY HYALINE-LIKE 
MEMBRANES WITH ATELECTASIS* 


TRAN Dinu Der, M.D., AND GEORGE W. ANDERSON, M.D., BALTIMORE, MD. 


(From the Department of Obstetrics, Johns Hopkins University and Hospital) 


U P TO the present time five methods have been used to produce pulmonary 
hyaline-like membranes in experimental animals. We have surveyed the 
literature on this subject in extenso in a recent review. Most experiments have 
used intratracheal injections of amniotic fluid and various irritating sub- 
stances. The four other less frequently employed methods have been bilateral 
vagotomy, oxygen poisoning, carbon dioxide poisoning, and x-ray irradiation. 
Although numerous investigators have been able to produce hyaline mem- 
branes, especially in guinea pigs, with all these techniques, they have rarely 
succeeded, as far as we ean ascertain, in the production of any appreciable 
degree of associated atelectasis. Since the latter condition is part and parcel 
of the pathological condition as seen in the human newborn, there appears to 
be room for questioning whether the membrane thus far produced in labora- 
tory animals bears any relationship whatsoever to the pathological picture 
met in neonatal autopsies. It was the purpose of this study to ascertain 
whether the whole picture of the hyaline membrane plus atelectasis could be 
produced experimentally and, if so, under what circumstances. 


Experiments and Results 


Our first series of experiments were with a standard variety of hooded rats 
weighing from 250 to 350 grams. The rats were submitted to the following: 
(1) varying concentrations of oxygen under normal atmospheric pressures ; 
(2) oxygen concentrations with pressures simulating the Bloxsom cyelie pres- 
sure (1 to 3 pounds per square foot) ; (3) vagotomy associated with and with- 
out superimposed oxygen poisoning; (4) carbon dioxide poisoning; (5) oxygen 
poisoning with superimposed tracheal and bronchial obstruction. 

Experiments With Oxygen Poisoning Under Normal Atmospheric Condi- 
ttions.— 

Seven rats (4 females, 3 males) varying from 250 to 350 grams in weight 
were placed in the Bloxsom Air Lock in continuous oxygen concentrations of 
90 to 95 per cent, at temperatures of 99 to 100° F., and under normal atmos- 
pheric pressure conditions. Food and water were available in the chamber. 
Until the forty-eighth hour very little change was observed in the animals but 
during the next 12 hours varying degrees of dyspnea, listlessness, lack of ap- 
petite were observed. Finally all animals had severe dyspnea and died at be- 
tween 59 and 70 hours in the chamber, with an average time of 64.4 hours. 
The weight loss of the seven animals varied from 18 to 55 grams or an average 
weight loss of 36.5 grams per animal, or approximately 10 per cent of their 
original body weight. Routine autopsies were performed and representative 


*This investigation was supported by a grant from the Playtex Park Research Institute. 
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sections of the organs were saved for microscopic investigations. A slight 
increase of fluid was found in the pleural cavities. Histologic sections of the 
lungs revealed marked congestion of the capillaries with varying degrees of 
leukocytie infiltrates into the alveolar spaces. In some areas small hemor- 
rhages occurred. Edema of the pleura and perivascular edema as illustrated 
in Fig. 1, A was consistently present. The production of pulmonary hyaline- 
like membranes varied tremendously in the lungs of the 7 rats. A slight 
amount of membrane could be demonstrated in 6 of the 7 lungs examined. 
In only 2 rats, however, were there membranes as convineing as illustrated in 
Fig. 1, B. 

Four additional rats that weighed between 40 and 60 grams were also 
submitted to the same experiment and died in 60 to 70 hours in 90 to 95 per 
cent oxygen concentrations. Only 2 of the 4 animals demonstrated convincing 
areas of pulmonary hyaline-like membranes. Four other rats in this weight 
group were killed with helium after 30 hours in the chamber. The lungs of 
these animals revealed no hemorrhages, edema, congestion, or capillaries, 
leukocytie infiltrates, or pulmonary hyaline membranes (Fig. 1, C). Other 
organs of the animals which died with oxygen poisoning showed marked con- 
gestion, particularly in the liver and kidneys. The findings in the cellular 
pattern of the liver were primarily loss of glycogen, cloudy swelling, and fatty 
changes of infiltration and vacuolization. 

Experiments With Oxygen Poisoning at Cyclic Pressures of the Bloxrsom 
Air Lock (1 to 3 Pounds per Square Inch).— 

Seven hooded rats (8 males and 4 females) that weighed 250 to 350 grams 
were placed in the Bloxsom Air Lock and submitted to the usual eyelie pres- 
sures of 1 to 3 pounds per square ineh (51.7 to 155.1 mm. mercury). Instead 
of the 60 per cent concentration of oxygen that exists in the Bloxsom Air Lock 
in use with asphyxiated premature infants, a 95 per cent concentration of 
oxygen was created for the hooded rats at temperatures of 99 to 100° Fahren- 
heit. In 10 to 12 hours the animals under these conditions exhibited restless- 
ness and periodic dyspnea which continued to become more severe, progressing 
to death in 23 to 42 hours, or an average death time for the seven animals of 
32.7 hours. The average weight loss of the animals was 35 grams, or approxi- 
mately 10 per cent of normal body weight. Postmortem examinations revealed 
findings similar to those in the animals under normal pressure in oxygen 
poisoning. Hyaline membrane production was slight. Four smaller rats that 
weighed between 86 and 110 grams were also submitted to the same pressures 
and died in between 31 and 32 hours. Examination of the lungs revealed 
slight production of typical pulmonary hyaline-like membranes in only 2 of 
the 4. 

Experiments With Vagotomy in Rats.— 

A series of 10 animals that weighed from 90 to 456 grams were submitted 
to cervical vagotomy. At first the operation was performed with pentobarbital 
sodium anesthesia but, with the development of the technique, local anesthesia 
was employed very successfully. Four rats had bilateral vagotemy and lived 
from the shortest duration of 3 hours to as long as 3 days following this pro- 
eedure. Two of the 4 rats with bilateral vagotomy developed pulmonary 
hyaline-like membranes. In all 4 cases hemorrhages, congestion of capillaries, 
edema, and leukocytie infiltrates were observed in the microscopic sections of 
the lungs. 

Unilateral vagotomy was performed on 6 rats with longer survival rates 
following the procedure. In fact, all of these animals were submitted to arti- 
ficial pneumothorax or oxygen poisoning four to seven days following uni- 
lateral vagotomy. In 2 of the 6 rats pulmonary hyaline membranes were pro- 
duced. 
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Fig. 1.—A, Photomicrograph of lung of rat killed by oxygen poisoning (90-95 per cent) 
showing marked perivascular edema and slight inflammatory changes in the edema fluid. 
(Hematoxylin and eosin stain. 75; reduced 4.) 

B, Photomicrograph of lung of a rat after 60 hours in 90-95 per cent oxygen. Notice 
three dilated alveoli lined by hyaline-like membranes. Remainder of alveoli are slightly 
atelectatic. (Hematoxylin and eosin stain. 150; reduced 4.) 

C, Photomicrograph of lung of a rat after 30 hours’ exposure to 90-95 per cent oxygen. 
Rat killed by flooding of chamber with helium. Only slight hyperplasia and congestion of 
alveolar walls. No hyaline-like membranes present. (Hematoxylin and eosin stain. 150; 
reduced \.) 
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Experiments With Carbon Dioxide Poisoning. — 


Six hooded rats that weighed 160 to 500 grams (2 males and 4 females) 
were submitted to gas mixtures of 16 per cent carbon dioxide and 84 per cent 
oxygen for 90 minutes on the first day of the experiment, the carbon dioxide © 
then being increased to 20 per cent on the second day with 60 minutes’ ex- 
posure, and finally on the third day the rats were left in this 80 per cent-20 
per cent oxygen-carbon dioxide mixture until death occurred in from 73 to 
105 minutes. At autopsy all of the animals had slight hemorrhages, edema, 
congestion of capillaries and leukocytie infiltrates in the microscopic sections 
of the lungs. In 2 of the 6 animals early pulmonary hyaline-like membranes 
were found. 


At this point in the experiments it was decided to use another type of ani- 
mal for two reasons. First, although the rat responded to the lethal effects 
of oxygen poisoning and other experimental methods, pulmonary hyaline mem- 
brane production was either slight or ineonstant in its formation. Second, it 
would be interesting, as has been done by previous workers, to check the dif- 
ferences between animals in the quality and quantity of hyaline membrane 
formation. Guinea pigs were chosen, and the next portion of our reports 
describe the results obtained. 


Experiments With Oxygen Poisoning at Normal Atmospheric Conditions in 
Guinea Pigs.— 

Ten adult guinea pigs (8 females and 2 males) that weighed from 480 to 
770 grams were placed in the Biloxsom Air Lock in an oxygen concentration 
of 90 to 95 per cent, at temperatures of 99 to 100° Fahrenheit under normal 
atmospherie pressure conditions. Food and water were available in the cham- 
ber. The animals appeared comfortable and unaffected for about 48 to 60 
hours when varying degrees of restlessness, lack of appetite, sleepiness, fol- 
lowed by periods of dyspnea, were observed. The dyspnea increased with 
marked retraction of the thorax and finally death of the 10 guinea pigs at 
between 58 and 94 hours with an average of 69.8 hours. Weight loss varied 
from 44 grams in animals which died at around 60 hours to as high as 140 
grams in the animals that lived to 85 to 90 hours, but an average of 10 per 
cent for the group was comparable to the weight loss in the rats under similar 
conditions. Routine autopsies were performed, and representative sections of 
the major organs were saved for microscopic study. An increase in pleural 
fluid was found, and in one instance actual purulent material with pleuritis 
was discovered. As with rats, histologic sections of the guinea pigs’ lungs 
revealed marked congestion of the alveolar capillaries and varying degrees of 
leukocytie infiltrates in the alveolar spaces. Small hemorrhages were also 
present. Edema of the pleura and perivascular spaces was pronounced. In 
all of the 10 lungs pulmonary hyaline-like membranes could be found varying 
from only a few alveoli to rather massive amounts as illustrated in Fig. 2, A. 
Several guinea pigs were killed with helium after being in 90 to 95 per cent 
oxygen for 50 hours and demonstrated slight patchy edema and congestion of 
the pulmonary capillaries but no evidences of hyaline-like membranes as illus- 
trated in Fig. 2, B. 

One interesting phase of this experiment had to do with the presence of 
3 postpartum female guinea pigs and their neonates consisting of 6 newborn 
delivered by cesarean section and 2 delivered per vaginam. Unfortunately 
one mother delivered by cesarean section died of peritonitis at 23 hours and 
was not ineluded in this experiment, but her 2 newborn (80 and 75 grams) 
continued to live for 60 to 64 hours and succumbed in 95 per cent oxygen. 
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The 2 newborn (95 and 105 grams) delivered per vaginam, however, lived for 
168 and 172 hours under these conditions, although the mother died at 82 hours 
of oxygen poisoning. Microscopie sections of the lungs of the 4 neonates, how- 
ever, showed atelectasis with hyaline-like membranes and represents our single 
effort to duplicate the problem and conditions existing in the human newborn 
(Fig. 3, A and B). The third mother had 4 newborn weighing 45 to 50 grams, 
undoubtedly premature, which succumbed in oxygen after 2 hours, and micro- 
scopie sections of the lungs did not reveal pulmonary hyaline-like membranes. 


Fig. 2.—A, Photomicrograph of the lung of a postpartum guinea pig that died after 60 
hours’ exposure to 85-95 per cent oxygen. Note thick hyaline-like membrane lining alveolar 
ducts and alveoli. Remainder of lung shows only slight atelectasis. (Hematoxylin and eosin 
stain. 150; reduced 4.) 

B, Photomicrograph of lung of a guinea pig killed at 50 hours when animal first showed 
signs of dyspnea. No evidence of pulmonary hyaline-like membranes, but notice congestion 
of capillaries and patchy edema of alveolar walls. (Hematoxylin and eosin stain. 150; 
reduced 4.) 


The other organs of the guinea pigs were examined and showed marked 

congestion, particularly in the liver and kidneys. Whereas in the rat liver 
some changes such as fatty infiltration were inconstant, the guinea pig livers 
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were consistently filled with vacuolization, some times paracentral in type but 
often with no exact localization in the liver lobule. Further studies and 
analyses of this feature will be made in a future publication. 

Experiments With Oxygen Potsoning in Guinea Pigs Using Cyclic Pressures 
of 1 to 3 Pounds per Square Inch in the Bloxrsom Atr Lock.— 

Ten guinea pigs (7 females and 3 males) that weighed from 200 to 1,080 
grams were placed in the Bloxsom air lock and submitted to the prescribed 
eyclic pressures of 1 to 3 pounds per square inch. Instead of the 60 per cent 
concentration of oxygen that is used with asphyxiated premature infants, a 
90 to 95 per cent concentration of oxygen was created for these guinea pigs at 
temperatures of 99 to 100° F. The conditions in the Bloxsom with the guinea 
pigs were similar to those observed in hooded rats and in 10 to 12 hours the 
pigs exhibited restlessness and periodic dyspnea which progressed rapidly to 
death in 28 to 48 hours or an average death time of 35.9 hours for the 10 guinea 
pigs. Autopsies of the guinea pigs revealed gross findings similar to those in 
the animals that died under normal atmospheric pressure. Pulmonary hyaline- 
like membranes varying from slight to marked were found consistently in all 
of the 10 guinea pigs. Four of the 7 female guinea pigs were pregnant. In 
one animal in which the fetuses died in utero with their mother in the Bloxsom 
apparatus the lungs of the fetuses did not show hyaline-like membranes, but 
their mother’s lungs showed marked quantities of membrane. One of the post- 
partum pregnant animals had 3 newborn delivered vaginally which lived 10 
hours longer than their mother, and one of the 3 newborn developed pulmonary 
hyaline-like membranes with atelectasis. Another pregnant guinea pig was 
delivered of 2 newborn which lived 20 hours longer than the mother in the 
pressure lock, both of which had atelectasis with pulmonary hyaline-like mem- 
branes. 

Experiments With Vagotomy in Guinea Pigs.— 

Fourteen adult guinea pigs (7 females, 7 males) that weighed from 420 to 
88) grams were submitted to cervical vagotomy under local anesthesia. Two 
of the animals had bilateral vagotomy and survived 1% to 2 hours following 
the procedure. Both animals had pulmonary hyaline-like membranes. Five 
guinea pigs were subjected to unilateral vagotomy and survived from 3 hours 
to 1 week following the operation; 3 animals developed hyaline-like mem- 
branes. Three additional guinea pigs had unilateral vagotomy performed, 
followed in one week by vagotomy on the opposite side. Twenty-four hours 
later the pigs died; all 3 had developed pulmonary hyaline-like membranes. 

Unilateral vagotomy was performed on 4 animals, and they were then 
placed in cyclic positive pressure in the Bloxsom apparatus with high conecen- 
trations of oxygen. All 4 animals died in 31 to 40 hours and excellent pul- 
monary hyaline-like membranes were produced in this group. 

Three of the females in this group of 14 animals were pregnant. Three 
fetuses in utero of 2 of the mothers did not show pulmonary hyaline-like mem- 
branes. Two newborn delivered vaginally, however, had bilateral vagotomy 
performed and then were placed in the Bloxsom pressure Air Lock under nor- 
mal atmospheric pressure with a 90 to 95 per cent concentration of oxygen. 
One of the newborn guinea pigs lived 30 hours and its lungs showed hyaline 
membranes with atelectasis as did the other newborn which lived 92 hours. 

Experiments With Carbon Dioxide Poisoning in Guinea Pigs.— 


Four guinea pigs that weighed 200 to 830 grams were submitted to gas 
mixtures consisting of 10 per cent carbon dioxide and 90 per cent oxygen 
for periods of 10 to 12 hours and then were killed by increasing the carbon 
dioxide concentration to approximately 100 per cent. Autopsies were per- 
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formed on these animals, and microscopic sections of the lungs showed slight 
hemorrhages, edema, dilatation of capillaries, leukocytic infiltrates, and pul- 
monary hyaline-like membranes in all 4 animals. One of the animals was preg- 
nant with 2 fetuses that died in utero and no evidence of the formation of 
pulmonary hyaline-like membranes in their lungs. 


Four additional animals were submitted to the same concentrations of gas 
but in this case were killed at the end of 6 hours. Examination of the lungs 
revealed only beginning pulmonary hyaline-like membrane in 2 of the 4 ani- 
mals. Two newborn were also used in this type of experiment, but did not 
demonstrate hyaline-like membrane formation, although atelectasis was pres- 
ent. 


7 Fig. 3.—A, Photomicrograph of lung of a human infant who weighed 2,250 grams and 
died on the second day of life. Note hyaline-like membrane lining alveolar ducts and alveoli. 
Remainder of lung alveoli show pronounced atelectasis. Compare with B. (Hematoxylin and 
eosin stain. reduced 


B, Photomicrograph of the lung of 105 gram newborn guinea pig, delivered per vaginam, 
which died after 172 hours in 90-95 per cent oxygen. Notice the similarity of the hyaline-like 
membranes and associated atelectasis of the guinea pig newborn and those of the human 
infant in A. (Hematoxylin and eosin stain. 150; reduced 4.) 
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Experiments With Oxygen Poisoning in Guinea Pigs Associated With Bron- 
chial Obstruction and Unilateral Artificial Pneumothorax.— 

Small amounts of melted paraffin were placed in one bronchus of 3 guinea 
pigs that weighed 430 to 620 grams, which were then placed in high concen- 
trations of oxygen, 90 to 95 per cent, in the Bloxsom Air Lock under normal 
atmospheric pressure. All 3 animals died at between 53 and 69 hours. Micro- 
scopic sections of the lungs revealed an interesting finding. In tlie areas where 
paraffin had distended the alveoli no pulmonary hyaline-like membranes were 
discovered, although in other areas of the same lung marked hyaline-like mem- 
branes were present. Some slight-to-marked degree of atelectasis was pro- 
duced in this type of experiment. 


Fig. 4.—A, Photomicrograph of lung of a guinea pig that was placed in oxygen 90-95 
per cent until death after artificial pneumothorax. Notice presence of several dilated alveoli 
with hyaline-like membranes and associated atelectasis. (Hematoxylin and eosin stain. 
X150; reduced 

B, Photomicrograph of lung of a guinea pig that died of oxygen poisoning. Notice the 
avascular character of the alveolar walls surrounding the membrane as compared to the 
alveolar walls without membrane. (Hematoxylin and eosin stain. 500; reduced 4.) 
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Four additional animals were given unilateral pneumothorax by injection 
of 2 ¢.c. of air into the right pleural cavities. These animals were then placed 
in the Bloxsom Air Lock under normal atmospheric pressure and submitted 
to oxygen concentrations of 90 to 95 per cent until death occurred in 56 to 67 
hours. Microscopic sections of these animals’ lungs revealed pulmonary hya- 
line-like membranes in all cases with some atelectasis in the right lungs (Fig. 
4, A). 


TABLE I. RESULTS IN EXPERIMENTAL PRODUCTION OF PULMONARY HYALINE-LIKE 
MEMBRANES 


DURATION OF 
ANIMAL NUMBER LIFE RESULTS 


Oxygen Poisoning, Normal Pressure.— 
Rats (250-350 grams) 7 64.4 hours Slight membranes in 6 of 7 rats. 
No atelectasis 


Rats (40-60 grams) 4 65.0 hours Two of 4 developed membranes. 
No atelectasis 
Guinea pigs (480-770 grams) 10 69.8 hours Membranes in all cases. No at- 
electasis 
Oxygen Poisoning, Bloxsom Cyclic Pressure (1 to 3 Pounds).— 
Rats (250-350 grams) 7 32.7 hours Slight membranes in 3 of 7. No 
atelectasis 
Rats (86-110 grams) 4 31.5 hours Two of 4 had membranes. No 
atelectasis 
Guinea pigs (200-1,800 grams) 10 35.9 hours All of 10 developed membranes. 
No atelectasis 
Vagotomy.— 
Rats (90-456 grams) 10 
Bilateral vagotomy 4 3 hours-3 days Two of 4 developed membranes. 
No atelectasis 
Unilateral vagotomy followed 6 4-7 days Two of 6 developed membranes. 
by oxygen poisoning No atelectasis 
ruinea pigs (420-880 grams) 14 
Bilateral vagotomy 2 14%4-2 hours Two of 2 had membranes. No 
atelectasis 
Unilateral vagotomy 5 3 hours-1 week Three of 5 had membranes. No 
atelectasis 
Alternate unilateral 3 24 hours Three of 3 had membranes. No 
1 week apart atelectasis 
Unilateral vagotomy followed 4 31-40 hours Four of 4 had membranes. No 
by oxygen poisoning atelectasis 
Carbon Dioxide Poisoning (80%0,-20% CO.).— 
Rats (160-500 grams) 6 2 hours Two of 6 had membranes. No 
atelectasis 
Guinea pigs (200-830 grams) 4 10 hours Four of 4 had membranes. No 
(90% 0O.-10% CO.) atelectasis 
Tracheal Obstruction With ‘Paraffin Foliowed by Oxygen Poisoning, Normal Pressure.— 
Guinea pigs : 3 53-69 hours All 3 developed membranes. Some 
atelectasis 


Artificial Pnewmothoraz and Oxygen Poisoning.— 


Guinea pigs 4 56-67 hours All 4 had membranes. Atelec- 
tasis in 2 
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Our results with various methods of experimental production of pul- 
monary hyaline-like membranes are summarized in Table I. 


From Table I it can be deduced that the production of pulmonary hyaline 
membranes is relatively easy with several methods. In 38 adult rats 19, or 
50 per cent, developed hyaline-like membranes. In 45 adult guinea pigs 43, 
or 95.7 per cent, developed pulmonary hyaline-like membranes. It is also ap- 
parent that all of the five methods used are successful in the production of pul- 
monary hyaline-like membranes. It should be noted, however, that atelectasis 
was not produced except in those cases in which deliberate methods such as 
tracheal obstruction and artificial pneumothorax were performed. Since the 
primary objective of this study was production of atelectasis with hyaline-like 
membranes, as seen in the human newborn infant, it is necessary to describe 
our findings in the fetuses and newborn animals which were studied in these 
experiments. Only guinea pig fetuses and newborn were observed in this par- 
ticular segment of the investigation. 


We had the opportunity of studying 11 stillbirths and 19 neonatal deaths. 
Of the 11 stillborn guinea pigs, 4 died in utero of mothers in oxygen (90 to 
95 per cent) under normal pressure conditions; 2 died in oxygen-poisoned 
mothers in the Bloxsom Air Lock with 1 to 3 pounds eyelie pressure. Three 
additional stillbirths occurred in mothers in which bilateral cervical vagotomy 
had been performed and 2 others in a mother that died in increasing econcen- 
trations of carbon dioxide. Although the mothers of the 11 stillborn pigs 
demonstrated excellent pulmonary hyaline-like membranes, not one of the 
fetal lungs developed the phenomenon. This conforms with findings in the 
human stillborn infant. The conditions met in the 19 neonatal deaths were 
quite different, however. The results were as given in Table IT. 


TABLE II. CONDITIONS IN 19 GUINEA Pics THAT DIED NEONATALLY 


NUMBER OF NEWBORN | METHOD OF DELIVERY | DURATION OF LIFE | RESULTS 


Oxygen Poisoning, Normal Pressure.— 
2 full term (80, Cesarean section 60, 64 hous Slight atelectasis with 
75 grams) hyaline membrane 
4 prematures Cesarean section 2 hours Slight atelectasis. No 
(45-50 grams) membranes 
2 full term (95, Vaginal delivery 168-172 hours Atelectasis with hyaline 
105 grams) membrane 
Oxygen Poisoning (Bloxsom Cyclic Pressure, 1 to 3 Pounds ).— 
2 full term Cesarean section 35-45 hours Atelectasis with hyaline 
membrane 
5 full term Vaginal delivery 36-52 hours Atelectasis. Three of 5 


with hyaline membrane 


Vagotomy and Oxygen Poisoning.— 


2 full term Vaginal delivery 30, 92 hours Marked atelectasis and 
hyaline membrane 


Carbon Dioxide Poisoning.— 


2 full term Vaginal delivery 5 hours Slight atelectasis. No 
membranes 
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From these data some degree of atelectasis with hyaline membrane forma- 
tion was produced in 11 of the 19 neonatal guinea pigs, or 57.9 per cent, with 
the methods used. In 15 full-term guinea pig neonates, however, membranes 
were formed in 11, or 81.8 per cent. 


Summary 


Although oxygen poisoning will produce hyaline membranes in adult 
guinea pigs and rats, there is rarely any associated atelectasis. Newborn 
guinea pigs and rats, however, react to oxygen poisoning with the full picture 
of hyaline membrane plus atelectasis in the majority of cases. This suggests 
some special predisposition on the part of the newborn lung to this entity. 
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THE GRAPHIC ANALYSIS OF LABOR 


EMANUEL A. FRIEDMAN, M.D., NEw York, N. Y. 


(From the Department of Obstetrics and Gynecology, College of Physicians and Surgeons, 
Columbia University, and the Sloane Hospital for Women, Columbia-Presbyterian Medical 
Center ) 


¢ AN effort to evaluate the effects of various factors upon the course of 
labor, a simple, reproducible, and relatively objective method of recording 
and comparing progressive changes was sought. Of the major observable 
events that occur during labor, i.e., force, frequency, and duration of uterine 
contractility, descent of the presenting fetal part and cervical effacement 
and dilatation, only the last-named was selected for detailed study because 
it seemed to parallel over-all progress best. .A general mathematical ex- 
pression was derived based upon the graphic portrayal of changes in dilata- 
tion of the cervix with time. The curves obtained in all normal eases studied 
were near-identical S curves, varying only in slope. The study is presented 
because of its unique simplicity and ready adaptability to the study of labor. 

In a review of a half century of obstetrical literature, it is noted that 
numerous methods of objective study of labor have been devised and put to 
brief or prolonged use. Calkins and associates** used the clinical evaluation 
of cervical resistance (graded according to the effacement, dilatation, and 
softness at the onset of labor) and of ‘‘motive foree’’ (intensity and fre- 
quency of uterine contractions) in an effort to predict the expected total 
duration of the first stage. A rough rule was derived. It was concluded that 
‘‘more accurate observation of the resistance of the cervix (and the pelvic 
floor), as well as a more accurate determination of the effectiveness of the 
labor pains, will be necessary in order to analyze the causes for the extreme 
variations in the lengths of labor so commonly encountered.’’ The frequency 
and duration of contractions have been studied clinically..1. A labor was 
noted to be a function of the duration and number of contractions necessary 
for its evolution. Neither method permitted accurate evaluation en passant. 

Koller and Abt?* * and Abt! utilized a cervical dilatation-time function 
to demonstrate the effect of rupture of the membranes upon the course of 
labors. The graphs presented were not true representations of progressive 
change because of the nonlinear ordinate seale, the divisions of which were 
unequal. The divisions represented 1 to 2 fr., 5 fr., ‘‘small palm’’ (cirea 
6 em.), ‘‘palm’’ (cirea 8 em.), full dilatation, delivery of the infant and 
of the placenta, respectively, this despite Liepman’s’® plea for standardization 
of cervical dilatation nomenclature. The zero of the abscissa time was taken 
as the time of rupture of membranes. By superimposing curves aligned at 
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zero time it could be demonstrated grossly that dispersion of curves before 
and after rupture of membranes is different. Linear change was assumed and 
analysis was concerned with average slope and with maximum delivery time. 
The latter allowed but a rough measure of control in the evaluation of a 
labor in progress, and then only near its termination. 

Apparently, the problem of the effect of amniotomy was foremost, many 
studies” ® * 12519 having been concerned with it; and the task of establishing 
a ‘‘norm’’ for the course of labors, with which comparisons may be made, was 
ignored. Zimmer? employed much the same method as has been used in the 
present study, but, again, with reference to time of rupture of membranes. 
The curves obtained were hyperbolic, their sigmoid characteristics having 
been overlooked. A marked change in slope beyond 3 to 4 em. dilatation was 
recognized, but alteration of the curve by dystocia or inertia was not 
appreciated. 

Other studies involved cumbersome equipment, some more simple and 
thereby often less objective. Some, still under study, analyze electrical or 
mechanical effects of individual contractions. It is not the purpose of this 
discussion to evaluate these studies. It is believed however, that they may 
border on the frontier of obstetrical progress. This presentation is put forth 
nevertheless to provide a realistic tool for the study of individual labors, in 
progress, by obstetricians outside of university hospitals. 


Methods and Materials 


The patients studied were all primigravidas at term who presented them- 
selves sufficiently early in their labors to permit adequate study. With few 
exceptions they all instituted labor spontaneously and despite a lack of regard 
for cephalopelvic relationship in selection nearly all delivered vaginally with 
vertex presentation. A series of cases, the first 100 of which are reported 
here, was accordingly studied in considerable detail. There were 29 spon- 
taneous, 64 prophylactic low forceps and 4 midforeeps deliveries. The mid- 
forceps procedures were ascribed to relative cephalopelvie disproportion, 
secondary inertia, transverse arrest, and fetal distress, respectively. The one 
cesarean section was performed because of arrested progress after prolonged 
trial of labor including three hours of second stage. One frank breech 
presentation is included; the delivery was uncomplicated. There was one 
multiple pregnancy in this series, the first twin delivered by prophylactic low 
forceps, the second by version and breech extraction because of cord presenta- 
tion. All infants were liveborn. One neonatal death occurred on the first 
day following a precipitate labor and an uncomplicated spontaneous delivery. 
Death was attributed to a large subdural hematoma found on postmortem 
examination. There were 3 cases of primary inertia, and 7 of clinically 
authenticated secondary inertia. Pitocin infusion was used in attempts to 
induce 4 labors: for pre-eclampsia in 3 instances, and ruptured chorioamniotic 
membranes for a prolonged period of time at term in one. In addition 
Pitocin was invoked to stimulate 5 labors already in progress, but clinically 
thought to be slowing. Pitocin was employed, likewise, in the 10 documented 
eases of inertia.~ Episiotomy was performed almost universally except in 2 
cases, one sustaining a second degree perineal laceration, the other remaining 
intact. Twenty-two of the patients received caudal anesthesia throughout the 
greater portion of their labors. 
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Cervical dilatation was determined by frequent rectal examinations. 
Although the rectal route of determining the status of the cervix has not been 
universally accepted as a proper method of following the course of labor, 
with minimal training considerable accuracy may be obtained. Where any 
doubt existed, particularly with very soft or very thin cervices, sterile vaginal 
examinations were performed. It is to be noted, parenthetically, that deter- 
minations are of greatest accuracy at the onset and the termination of dilata- 
tion (less than 3 em. and greater than 7 em.). Changes usually occur so 
rapidly in the mid-portion of the curve that greater accuracy than that asso- 
ciated with the oft-quoted 10 per cent error’ is not essential. Almost all the 
examinations recorded were performed by one individual throughout any one 
labor. This was done intentionally in order to eliminate the variability of the 
determination of cervical dilatation due to the differences in interpretation. 
All readings therefore became relative. For reproducibility, it was felt that 
examination should be made at the peak of a contraction, particularly where 
there may be significant difference between the contractile and quiescent 
states. Dilatation was measured in centimeters for uniformity. The fre- 
quency of examinations required depended upon the progress of labor. Often 
half-hourly examinations were insufficient to depict accurately the slope of a 
precipitous labor. Usually, however, hourly or bihourly examinations sufficed 
amply. No attempt was made to alter the routine labor care as performed 
at the Sloane Hospital for Women. Thus enemas, sedation, regional and 
inhalation anesthesias, Pitocin infusions, ete. were administered, and amniot- 
omy performed as indicated. 

The technique, in practice, was quite simple. Square-ruled graph paper 
was used with 10 divisions along the ordinate to represent the cervieal dilata- 
tion in centimeters; each corresponding division along the abscissa denoted 
time in hours. The readings as obtained were entered and joined to the 
preceding notation by a straight line. The slope of each line was determined 
readily in terms of centimeters of dilatation per hour. For example, if the 
cervix dilates from 2.0 to 3.5 em. in 2 hours, the slope is (3.5 —2.0) +2 = 0.75. 

Any medication given or procedure performed, and the time of rupture 
of membranes was entered. Vaginal examinations were especially marked to 
indicate the greater accuracy of these points. The progressive changes of the 
rough sigmoid curve obtained were thus available for immediate study. 
Major variations were apparent even to the uninitiated observer. Minor 
deviations from the ‘‘normal’’ could be detected with a minimum of effort. 


Results 


Onset of labor is taken according to the classic definition as that time 
when regular uterine contractions have been established. This is found in 
the cases studied to be from 1.7 to 15 hours before the onset of appreciable 
cervical dilatation. This period has been designated as the latent period or 
phase one of the first stage of labor. The mean duration of this period is 7.3 
hours and a few spurious readings, apparently of normal labors in all other 
respects, have been noted with total first phase (well documented) up to 23.2 
hours. It is during this interval that the myometrial contraction becomes 
oriented and the cervix undergoes changes preparatory to dilatation, such 
as softening and effacement. There may be no significant change of the 
cervix noted; or, as occurred in most cases, very slow dilatation may occur. 
The latter progresses slowly in a linear fashion until 2 to 2.5 em. dilatation 
is reached, at which time phase two is entered. Phase two, or the acceleration 
period, is marked by a rapid change in the slope of the cervical dilatation 
eurve. The upswing is apparent on the graphic records. This is the period 
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of a continuously changing and increasing rate of dilatation. Phase three is 
entered when the maximum slope is reached. This steady period of rapid 
cervical dilatation progresses in a linear fashion for a variable length of time. 
It is during this most important phase that the moment-to-moment effects of 
‘‘interference,’’ such as medication, anesthesia, Pitocin, ete., can be observed. 
This linear dilatation period extends from 3 or 3.5 to 8.5 or 9 em. cervical 
dilatation. As the first stage of labor terminates, the fourth phase or de- 
celeration period is entered. The slope of dilatation once again slows as full 
dilatation is reached. This period is analogous to phase two, of acceleration, 
in that the slope is changing. Here, however, it is diminishing from the 
rapid slope of phase three to the zero slope of the second stage. (Obviously 
no further detectable change in cervical dilatation is possible following full 
dilatation and retraction of the cervix). 


Conclusions 


The curves obtained by the simple expediency of plotting cervical 
dilatation against time were all quite similar in general shape, resembling 
sigmoid curves (Fig. 1). The main variation appeared in phase three, repre- 
senting the maximal slope. Where this was steeply inclined (i.e., during rapid 
cervical change), the total labor tended to be short; where more flat (slower 
change), the labor was prolonged. The mathematical analysis of this type 
of curve is quite complex* and has been considerably simplified by examining 
the phases separately. In essence, the following general statements have been 
derived. 

Kirst, the slope of the latent period is flat or nearly flat, slope 0.0 to 0.86 
with a mean slope of 0.35 em. per hour, standard deviation 0.207, and as 
previously noted it varies in duration from 1.7 to 15.0 hours, mean duration 
7.3 hours, standard deviation 5.5. From this alone it can be seen that a 
diagnosis of primary inertia is in grave doubt if made solely on the basis of 
lack of cervical dilatation after the onset of clinically good labor within this 
period. The duration of this phase is apparently quite sensitive to inter- 
ference, prolonged with heavy sedation, and shortened with stimulation. This 
latter statement is as yet a clinical impression and has not been proved 
statistically. The duration of this prodromal period has no apparent bearing 

*The curves resemble those first described by Gompertz in 1825,7 13 represented by 


Y is ab, and applied as a growth curve in business and population problems. The modified 


Gompertz equation, y = a+ ab”, takes into account the variability of the latent phase. The 
complexity of this equation and the tedium of calculating the four constants for each curve 
make small its practical use in the present study. 

In order to diminish the mathematical complexity somewhat, transformation to linear 
functions may be accomplished by using the method of probit analysis developed by Finney” 
for the statistical treatment of the sigmoid curve. ‘‘The probit proportion P is defined as the 
abscissa which corresponds to the probability P in a normal distribution with a mean 5 and 


variance 1.” 
y-5 
e u. 
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The effect of this transformation from percentage to probit is to convert the normal 
sigmoid curve to a straight line on a linear scale of probits. This may be considered as a 
stretching of the percentage scale (per cent cervical dilatation) during which process the 
sigmoid curve becomes straightened. In essence, the probit is no more than a convenient 
mathematical device for solving otherwise intractable equations. Its application here is 
limited by the asymmetry of the curves obtained. 


= d? 
+Standard deviation = 
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on the future course of labor, i.e., there is no statistical correlation between 
the length or slope of the latent period and the remaining portion of the 
labor.* In consideration of the data presented, however, a latent period 
greater than fifteen hours is significant, although a presumptive diagnosis of 
primary uterine inertia cannot be made. 

Second, phase two is short and variable but is very important in deter- 
mining the ultimate outcome of the labor in question. It leads from the 
minimum slope of the latent period to the maximum slope of the third phase. 
A slow acceleration generally presages a lower maximum slope and therefore 
a prolonged total labor; a rapid change precedes a short labor. From this it 
follows that the onset of labor should be measured from the onset of phase 
two since the ensuing changes are interrelated and apparently mutually 
determinant. The incorporation of the antecedent time elapsed, i.e., the 
latent period, gives an erroneous impression of the uterine work involved and 
does not permit comparisons among labors. Thus a twenty-four hour labor 
may consist of a twenty hour latent period and a short terminal period of 
activity; or a latent period of eight hours may be followed by a slow to 
average labor of sixteen hours. Equating these two labors is obviously in 
error. 


NORMAL LABOR 
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Fig. 1.—Normal labor (No. 704263). Primipara at term. Latent phase 7.0 hours, slope 
0.3 cm. per hour; active phase 8.5 hours, maximum slope 1.1 cm. per hour. The sigmoid 
character of a normal labor is apparent. 


Third, phase three, of the maximal constant slope, is inversely related 
to the total duration of the first stage of labor. Since the major portion of 
the cervical change occurs during this period (3.5 to 8.5 em.), it is apparent 
that this relationship must exist. The essential linearity of progressive dila- 
tion reflected in an unchanging slope allows for quick appraisal of deviations. 
It is during this portion of the first stage of labor that short-term effects of 
various factors may best be observed. Primary inertia, redefined, is detected 
by a low overall slope, cervical dilatation occurring quite slowly, but never- 


x?+Zy?* 


*Coefficient of correlation r = 
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theless progressing along a normal sigmoid curve (Fig. 2). Secondary inertia 
is reflected in a deceleration of the slope prior to that expected (i.e., before 
8.5 em.), the preceding portion of the curve having been normal (Fig. 3). 
The flattening of the curve prematurely is readily detected and should alert 
the obstetrician to seek the cause, whether cephalopelvic disproportion, inertia, 
cervical dystocia, excessive medication, exhaustion, or a combination of 
factors. This prompt detection of arrested (or arresting) labor should prove 
of considerable value. 


PRIMARY INERTIA 
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Fig. 2.—Primary inertia (No. 107138). Primipara at term, with a “primarily inert’ 
labor. Latent phase ? 21.5 hours, slope 0.1 cm. per hour; active phase 17.0 hours, maximum 
slope 0.7 cm. per hour. Although the curve is sigmoid in general shape, the abscissa scale is 
considerably expanded. 


SECONDARY INERTIA 
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Fig. 3.—Secondary inertia (No. 124003). Primipara at term. The active phase was 
entered after a somewhat prolonged latent period of 17.4 hours. A maximum slope of 0.6 cm. 
per hour had been reached when the labor became inert, flattening the curve prematurely. 
Pitocin infusion subsequently re-established good labor, maximum slope 2.3 cm. per hour. 


Fourth, the final phase of the first stage of labor reflects best the feto- 
pelvic relationship in that cervical retraction about the fetal head is ap- 
parently essential in obtaining full dilatation. In simultaneous plottings of 
station on these graphs, it is apparent that the major portion of descent of the 
fetal presenting part takes place in this fourth phase of the first stage and 
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during the second stage of labor. The descent accompanies full dilatation and 
retraction of the cervix, whether cause or effect is conjectural. Prolongation 
of the deceleration period has been observed in association with high degrees 
of relative cephalopelvie disproportion. Quite often the terminal phase of the 
first stage is short or absent (the latter probably merely unobserved). The 
deceleration does not closely parallel the acceleration of phase two, asserting 
that an independent function is active. 


Fifth, the total duration of the active phase of cervical dilatation (phases 
two, three, and four, inclusive) is statistically well correlated with the slope of 
phase three. In contrast, there is no apparent correlation between the slope of 
phase three and the total duration of the first stage, nor with the total labor. 
Deducting the duration of the latent period from the total length of labor gives 
far smaller figures for the average duration of primiparous labors in this series 
than those usually quoted.* 7® The length of the active phase was noted to be 
from 1.8 to 9.5 hours with a mean of 4.4 hours, standard deviation 1.9. The 
figures for the slope of phase three ranged from 0.7 for the relatively inert labor 
to a maximum of 6.0 for a precipitous type of labor, with a mean of 3.7 em. per 
hour, standard deviation 2.1. The difference between the mean slopes of the 
latent (0.35) and of the active phases (3.7) is statistically significant with prob- 
ability of less than 3 per thousand.* As mentioned before, however, there is no 
statistical correlation between the relative slopes; nor is there a correlation be- 
tween the respective durations. 

Sixth, study of the second stage of labor by this method is, of course, not 
feasible. Here the total duration was merely noted and, as in previous studies,* 
no statistical relationship could be established between the duration of the total 
or any part of the first stage and the length of the second stage. The great 
variability of the latter depends to a considerable degree on the cephalopelvic 
relationship, the intensity and frequency of contractions, and patient coopera- 
tion in voluntary and involuntary expulsive efforts, as well as on the accoucheur’s 
desires regarding instrumental delivery and episiotomy. The second stage, 
therefore, is not a matter for consideration here. Its management is left as a 
clinical art. 

This has been a preliminary report based upon the analysis of our first one 
hundred cases. No attempt has as yet been made to assess the effects of the 
various factors mentioned upon the course of labor, but we expect to be able to 
accomplish this in the future by utilizing this method. What we have done is to 
redefine labor in terms of a new dimension (slope), viewing labor as a dynamic 
process, setting time limits solely on the basis of previous activity, and, finally, 
demonstrating what may be expected of a normal labor. 


Summary 


1. The efficacy of plotting cervical dilatation against time as a method 
of graphically analyzing labor is demonstrated. 


*Standard error of the difference between two means oaitt. = Voi? + o2?, where o1 and o2 
reo met errors. <A difference three times the standard error of difference is significant 
= 0.003). 
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2. The sigmoid characteristics of the curves thus obtained in primiparas 
at term are illustrated. 

3. The first stage of labor is divided into four phases based on the graphic 
alterations noted. Their respective limits are defined. 

4, Primary and secondary inertia are redefined in terms of deviation from 
the ‘‘normal.’’ 

5. The application of this method to the study of the effects of sedation, 
stimulation, anesthesia, etc., upon the course of labor is indicated. 

6. The value of this method for the study of individual labors, in progress, 
is stressed. 


I should like to express my sincere appreciation to Dr. D. A. D’Esopo for his interest 
and continued encouragement, and to the Resident and Nursing Staffs of the Sloane 
Hospital for Women for their cooperation during this study. 
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THE ANTERIOR MIDPLEVIS 
SAMUEL HANSON, M.D., F.A.C.S., StockTon, CALIF. 
(From the San Joaquin General Hospital) 


T 1S generally assumed that the segment of the pelvis anterior to the ischial 
spines is of little clinical significance. This view is being entertained be- 
cause of a belief that anterior midpelvie capacity is greatly restricted in nearly 
all cases in which the bispinous diameter is narrow. <A review of the literature 
shows that this belief is based on casual impressions, and not on documented 
observations. The purpose of the present communication is to direct attention 
to a statistical method of approach which may provide factual information of 
importance concerning this subject. 
The method is based on the following two facts: 


First, the transverse diameter of the outlet (commonly known as the 
biischial diameter) is, for practical purposes, a reliable index of anterior mid- 
pelvie capacity. 

Second, a wide biischial diameter is often associated with a narrow bi- 
spinous diameter.*® 

Applying these facts it is possible to subdivide pelves with a narrow bi- 
spinous diameter into two groups, large and small, on the basis of anterior 
midpelvie capacity. A comparison of the incidence of midpelvie arrest in 
pelves so classified should show what influence, if any, the anterior midpelvis 
may have on the course of labor. 

The present study is submitted as a supplement to a recent study of the 
posterior midpelvis.° 

Method and Materials 


The biischial diameter was estimated routinely by fitting a gauge between 
the ischial tuberosities, and adding 1.5 em. to the reading, as a correction for 
the thickness of the skin and subcutaneous fat. The average for the biischial 
diameter was 10.9 em. 

The anterior and posterior sagittal diameters of the midpelvis and the 
bispinous diameter were measured with the rectovaginal pelvimeter which 
was especially devised for this purpose.** The midplane biischial diameter 
(the diameter between the bases of the ischia! spines)® was measured with 
the same instrument. The averages for the bispinous and posterior sagittal 
diameters were 10.5 em. and 5.6 em., respectively. This value for the posterior 
sagittal is approximately 0.5 em. greater than that usually given. 

A bispinous diameter of 9.2 em. or less and a posterior sagittal of 5.0 em. or 
less were considered as narrow. 

The capacity of the anterior midpelvis was regarded as large if the bi- 
ischial diameter measured 10.5 em. or over, and small if the width of this 
diameter was 10.0 em. or less. This study was limited to the anterior mid- 
pelvis in eases in which the bispinous diameter was narrow (9.2 em. or less). 
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X-ray measurements of the pelvic inlet were taken by Thoms” method 
in selected cases. 

All of the pelvic measurements were taken by the writer and all of the 
operative deliveries were performed by him. A policy of conservatism was 
followed throughout. 

Material for the present study was obtained from two series of primip- 
arous deliveries which will be referred to as series A and series B. In series 
A there were 873 cases, and in series B, 2,650 cases. Only the operative de- 
liveries were available for study in series B. The cases were otherwise con- 
secutive in both series. 

The study is based on cases of low midpelvie arrest. The term low mid- 
pelvie arrest is used to designate a lack of progress after at least two hours of 
labor, with dilatation complete, and membranes ruptured, and with the station 
of the lowest part of the vertex at a level of 2.5 em. to 3.5 em. below the level 
of the ischial spines during a pain. 

Cases of cesarean section, and cases of high midforceps delivery (at sta- 
tion plus two or higher) were excluded from consideration, because these 
cases were regarded as irrelevant, in so far as the question of low midpelvic 
arrest is concerned. Premature births were excluded for obvious reasons. 

Low or outlet foreeps deliveries (with caput in sight) were counted as 
spontaneous deliveries. 


Results 


Incidence of Anterior Midpelvic Contraction.— 

In series A there were 94 cases with a narrow bispinous diameter (9.2 
em. or less). The biischial diameter was narrow (10.0 em. or less) in 64 of 
these cases, an incidence of 68.3 per cent. 

The Capacity of the Anterior Midpelvis and the Incidence of Low Midpelvic 
Arrest.— 

There were 26 cases of low midpelvie arrest (approximately at station 
plus three) in pelves with a narrow bispinous diameter, in the combined series 
of 3,523 primiparous deliveries (Table I). Three of these cases of obstructed 
labor occurred in 30 pelves with a wide biischial diameter (Cases 4, 7, and 20), 
and 23 cases were in 65 pelves with a narrow biischial diameter of 10.0 em. 
or less. The incidence of low midpelvic arrest in the group of cases with a large 
anterior midpelvis was thus 10.0 per cent, and in the group with a small anterior 
midpelvis 35.4 per cent. 

In both of these groups the incidence of obstructed labor is approximately 
four times higher than the actual incidence should be, because, as already 
stated, the spontaneous births of series B were unavailable for review, and 
were therefore not included in the computation of the data. This, however, 
does not make any material change in the relative incidence of midpelvie ar- 
rest in the two groups—the subject with which the present study is concerned. 

The posterior sagittal diameter was contracted in 12 of the 14 cases in 
this group in which it was measured. Unfortunately, sagittal expansion’ 
was not determined in this series of cases. 

Great resistance to traction was encountered only in Cases 7, 21, and 24. 

Low Midpelvic Arrest in Pelves With a Narrow Bitschial Diameter and a 
Wide Bispinous Diameter.— 

Complete information concerning this matter was available in the forceps 
deliveries of 1,360 consecutive cases in series B. Among these there was only 
one case of low midpelvie arrest in a pelvis with a narrow biischial diameter 
(10.0 em.), and a wide bispinous diameter (9.8 cm.). There were 3 other cases 
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of low midpelvie arrest in pelves with a wide bispinous diameter, but the 
biischial diameter was not contracted in these cases. Reference is made to 
these cases because they are of indirect interest in the present study. 


TABLE I. THE CAPACITY OF THE ANTERIOR MIDPELVIS AND LOW MIDPELVIC ARREST 


OF LABOR 
WEIGHT OF 
CASE ANTERIOR | POSTERIOR | MIDPLANE INFANT 
NO. BIISCHIAL | BISPINOUS | SAGITTAL | SAGITTAL | BIISCHIAL | POSITION (GRAMS ) 

1 10.0 9.0 af 4.3 9.5 O.A. 3,673 
2 10.0 8.8 5D 5.0 9.8 O.P. 3,616 
> 9.0 9.2 6.2 4.6 10.2 OP: 4,385 
4 10.5 8.5 5.8 5.0 9.3 OF. 3,846 
5 9.5 8.8 5 Ff 5.0 10.0 O.A. 3,421 
6 9.5 8.8 9.8 OP. 3,301 
7 11.0 8.5 6.4 3.4 10.0 Ort: 3,670 
8 9.0 9.2 6.9 4.1 10.3 O.A. 3,640 
9 9.5 9.2 5.8 6.2 10.2 OT. 3,640 
10 9.5 9.0 12 4.3 9.9 O.A. 3,632 
11 9.5 8.2 6.8 4.9 9.2 O.T. 3,446 
12 9.5 9.2 Y fA 4.6 10.2 O.A. 4,052 
13 9.5 9.2 6.5 5.0 10.9 O.P. 4,870 
14 9.5 8.8 6.5 5.0 9.5 Breech 3,681 
15 9.5 8.8 6.1 i%| 10.2 O.P. 3,298 
16 8.5 9.2 OP. 4,020 
17 10.0 9.2 O.P. 3,990 
18 10.0 9.2 O.P. 4,335 
19 9.5 8.8 O.P. 3,240 
20 10.5 8.7 O.A. 4,350 
21 10.0 9.0 O.P. 4,004 
22 9.0 9.0 O.A. 4,035 
23 9.5 9.0 O.P. 3,540 
24 9.5 8.6 9.5 O.P. 3,180 
25 9.5 9.0 10.0 O.A. 4,020 
26 8.0 9.0 9.8 O.A. 3,114 
Average 9.6 8.9 6.2 4.8 9.9 3,807 


Spontaneous Delivery in Cases With a Large Anterior Midpelvis and a 
Small Posterior Midpelvis.— 
Good examples under this classification are shown in Table II. 


TABLE II. SPONTANEOUS DELIVERY IN CASES WITH A LARGE ANTERIOR MIDPELVIS AND A SMALL 
POSTERIOR MIDPELVIS 


| H WEIGHT OF 

CASE ANTERIOR POSTERIOR MIDPLANE INFANT 

NO. BIISCHIAL BISPINOUS SAGITTAL SAGITTAL BIISCHIAL (GRAMS) 
1 11.5 9.0 1.0 4.7 10.5 3,248 
2 11.5 9.0 6.7 5.0 10.2 3,328 
3 11.0 9.2 6.5 4.7 10.0 3,084 
4 10.5 9.0 7.8 4.4 10.8 2,844 
5 10.5 9.2 6.6 4.2 10.2 3,932 
6 11.5 9.2 6.0 4.5 3,084 
7 11.0 9.2 6.5 4.7 10.2 2,844 
8 11.0 9.2 6.5 4.7 10.0 2,964 
9 10.5 9.2 6.6 4.9 10.2 3,054 
Average 11.0 9.1 6.5 4.6 10.3 3,154 


Spontaneous Delivery in Cases With a Small Anterior Midpelvis and a 
Small Posterior Midpelvis.— 

Relatively few cases were encountered in this group, mostly among multip- 
aras with a history of complicated first delivery. Good examples of this type 
of pelvis are shown in Table III. Cases 1 and 2 were multiparas. Sagittal 
expansion was not determined. 
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TABLE III. SPONTANEOUS DELIVERY IN CASES WITH A SMALL ANTERIOR MIDPELVIS AND A 
SMALL POSTERIOR MIDPELVIS 


| | | WEIGHT OF 
CASE ANTERIOR POSTERIOR MIDPLANE INFANT 
NO. | BIISCHIAL | BISPINOUS SAGITTAL SAGITTAL BIISCHIAL (GRAMS) 
1 9,25 8.8 6.1 4.4 10.0 3,360 
g 9.5 8.5 6.8 4.2 9.8 4,052 
3 9.5 8.8 6.7 4.1 10.0 3,388 
Average 9.4 8.7 6.6 4.3 9.9 3,600 
Comment 


The data submitted show that there is a much higher incidence of low 
midpelvie arrest in cases in which the anterior midpelvis is contracted than in 
cases in which it is apparently of adequate capacity. It may be contended that 
the narrow bispinous diameter is only a coincidence in these cases, and that 
the narrow biischial diameter is the cause of obstruction. The strongest argu- 
ment against this revival of an old notion in a new form is the fact that low 
midpelvie arrest is rare in pelves with a narrow biischial diameter, unless the 
bispinous diameter is also contracted. The other arguments against this view 
were given in a previous communication.?. (The data then obtained are at vari- 
ance with the present findings, due to the inclusion of cases of high midpelvic 
arrest in that study, and because of the use of a different classification of outlet 
contraction. ) 

From the foregoing considerations it seems that obstruction in the anterior 
midpelvis is due to a combined contraction of the biischial and of the bispinous 
diameters. A contraction in the anterior sagittal, or in the midplane biischial 
diameter may, of course, be an additional contributory factor. 

The series of cases reported is small, but in view of the striking results 
obtained it is permissible to conclude, at least provisionally, that the contracted 
anterior midpelvis is an important factor in the etiology of low midpelvic arrest. 
A final conelusion concerning this important matter can, no doubt, be reached 
from a similar study of a larger series of cases. In the meantime, the anterior 
midpelvis should be taken into consideration in the appraisal of lower mid- 
pelvie capacity, especially so in cases in which the posterior sagittal diameter 
is contracted, or its possible expansion is limited.® 

In this connection, a correction should be made in a recent study® with 
reference to the maneuver of exaggerated axis traction, which was recom- 
mended in low midforeceps deliveries. This recommendation should now be 
modified to exclude the exceptional cases in which forceps delivery should be 
directed along the axis of the anterior midpelvis. Such exceptional cases are, 
however, rare, since the biischial diameter is usually narrow, and the anterior 
midpelvis is consequently unavailable in most cases in which midforceps de- 
livery is necessary. 

Summary 
The data presented may be summarized as follows: 


1. The anterior midpelvis seems to be of adequate capacity in about one- 
third of all cases in which the bispinous diameter is narrow. 
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2. The passage of the largest diameter of the vertex anterior to the ischial 
spines is probably a common occurrence in pelves with a wide biischial di- 
ameter, even when the bispinous diameter is narrow. 
3. There is a high incidence of low midpelvie arrest of labor in cases in 
which the anterior midpelvis is contracted. 


Conclusion 


The conclusion is tentatively drawn that the anterior segment, as well as 
the posterior segment of the lower midpelvis, should be taken into considera- 
tion in an appraisal of lower midpelvie capacity. 
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SERIAL STUDIES OF THE CEPHALIN FLOCCULATION AND THYMOL 
TURBIDITY TESTS IN PREGNANT PATIENTS 


W. J. DiecKMANN, S.B., M.D., anp R. E. Porrincer, S.M., Cutcaco, IL. 


(From the Department of Obstetrics and Gynecology of The University of Chicago, and The 
Chicago Lying-in Hospital) 

HE hemorrhages and occasional necrosis about the portal spaces were the 

first lesion reported as pathognomonic of eclampsia. Dieckmann recognizes 
that this peripheral liver lesion is found in many patients who die of eclampsia 
but he does not think that it is pathognomonic of pre-eclampsia-eclampsia. He 
states that it has been found in patients who died from anesthesia or hemor- 
rhage but showed no symptoms or signs of pre-eclampsia-eclampsia during preg- 
nancy, labor, or the puerperium. He also thinks it significant that there is no 
correlation between the presence or absence, size, or number of hemorrhages 
and amount of necrosis and the severity of the eclampsia. Furthermore, the 
lesion is of short duration. Sheehan reports that autopsies of eclamptic patients 
on the fourth or fifth postpartum day may not show it and by the end of two 
weeks the liver is normal. He and Dieckmann state that there is no increase 
in the connective tissue of the liver in patients who previously ‘had eclampsia. 

The physiology has been reviewed recently by Lichtman, by Dieckmann 
for pregnancy, and in the numerous Liver Injury Transactions. In view of 
the numerous functions of the liver, it is probable that there are disturbances 
in the physiology which may precede or be the result of pre-eclampsia-eclampsia. 
In nonpregnant patients in whom liver disease is suspected, a number of 
determinations (liver profile), each testing some different function of the liver, 
are made. 

The cephalin flocculation test is used in the evaluation of liver function 
and a positive test is presumably due to some serum constituent that migrates 
with the albumin rather than being in the albumin itself. Positive results are 
graded from 1 to 4 plus depending upon the amount of precipitation that takes 
place. Hanger believes that the reaction is an empirical index of active disease 
of the liver parenchyma. According to Lichtman, 1 or 2 plus reactions are 
frequently encountered in febrile and other presumably nonhepatiec disorders. 

The thymol turbidity test is also extensively used. The precipitate consists 
of a globulin thymol lipid complex. The results, based on the turbidity, are 
reported in units and 8 or more units are usually considered abnormal. 

A report was published from this laboratory in 1951 on ‘‘Liver Function 
Studies in Normal and Toxemie Pregnaney’’ and the conclusion of that study 
was that the cepltalin flocculation and thymol turbidity tests might possibly 
indicate in early pregnancy those patients who would develop pre-eclampsia in 
the last trimester of pregnancy. Since then a further study has been completed. 
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Two hundred twenty-five consecutive patients were taken as they registered in 
the prenatal clinic and from each a blood sample was taken at the initial visit 
and during the second and the third trimester. 

The data for the thymol turbidity values are given in Fig. 1. The values 
of normal pregnant patients show considerable fluctuation during the entire 
period of gestation. The mean values for the thymol turbidity test, however, 
show a slight rise as the period of pregnancy progresses. The values obtained 
on the few pre-eclamptie and hypertensive patients are not appreciably different 
from the normal values. In just one case of pre-eclampsia with twins, there 
were several exceptionally high thymol turbidity values (16.5 at 16 weeks and 
10 at 37 weeks). Another pre-eclamptic patient, with twins, had normal values 
throughout pregnaney (3.3 at 15 weeks and 3.3 at 28 weeks). The other pre- 
eclamptic and hypertensive patients had thymol turbidity values which were 
within the maximum and minimum ranges for normal pregnancy. 


XK (6s) 
C© = HYPERTENSIVE DISEASE 
X = PRE-ECLAMPSIA 
< 
0 @ 20 2 2 2 30 32 34 36 38 40 


WEEKS PREGNANCY 


Fig. 1—Shows the range and means during pregnancy of thymol turbidity values and the 
individual values for patients with pre-eclampsia and hypertensive disease. 


The abnormal results in the cephalin flocculation test were in agreement 
with the thymol turbidity values. The cephalin flocculation was negative both 
times in the pre-eclamptic patient with normal thymol turbidity values but in 
the first case of pre-eclampsia it went from a negative value to 2 plus at 38 
weeks. All the other cases of pre-eclampsia and hypertensive disease gave 
negative cephalin flocculation values. The incidence of 2 plus or more for the 
cephalin flocculation test in the group of normals was 5.2 per cent. 
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From the results obtained on this series of patients, it does not appear that 
abnormal values for the thymol turbidity and cephalin flocculation tests are 
indicative of those patients who will develop pre-eclampsia. 


Summary 


This report does not imply that the liver may not be concerned in pre- 
eclampsia-eclampsia, because it undoubtedly is. It does indicate that the 
cephalin flocculation and thymol turbidity tests were within the normal range 
for the majority of patients who showed clinical evidence of pre-eclampsia with 
only two exceptions in which cases both tests were abnormal. 
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FULMINATING ECLAMPSIA WITHOUT CONVULSIONS OR COMA 
A Case Study 


HersBert E. Mapauin, M.D., Micu. 
(From Mt. Carmel Mercy Hospital) 


HE clinical entity of eclampsia without convulsions is a rare condition first 

described by Slemons of Johns Hopkins in 1907.1. Since that time there 
have been a total of 46 verified cases reported in the literature, the last extensive 
survey having been done by King in 1933.2, Reis and Bernick® in 1944 reported 
2 cases, bringing the total to 46. Since then, Reinberger and Mackay* have 
mentioned 2 more cases, but these do not fit into the classification set up by 
King in his survey, i.e., ‘‘Eclampsia without convulsions is a condition in preg- 
nancy in which death occurred without convulsions but which resulted in 
autopsy observations identical to those in eclampsia.’’ The cases reported by 
Reinberger and Mackay probably should be listed as severe toxemias since 
death did not ensue. 


In their survey of the literature, Reis and Bernick reported only 9 cases 
of eclampsia without convulsions or coma. Ours is the tenth such ease to be 
reported. 


‘ 


There are some who dispute the term ‘‘eclampsia without convulsions,’’ 
saying that eclampsia means convulsions. The derivation of the word eclampsia 
is interesting, having been used first by Hippocrates to mean a sudden rise in 
temperature (the Greek translation literally means ‘‘to shine forth’’). The 
first recorded use of the word for an entity other than fever was found in the 
Nosology of Boissier von Sauvage in 1760, which defined eclampsia as non- 
periodic fits other than convulsions. The term ‘‘eclampsia parturientium’’ 
then came into common usage, and finally the word eclampsia alone was used 
solely for this entity. 

Because of the poor understanding of the toxemias of pregnancy, there 
has been much confusion in their classification. While King prefers to eall 
such cases eclampsia without convulsions, Eastman® prefers to label them severe 
forms of pre-eclampsia. He believes ‘‘that this would serve to bring to our 
attention the fact that preeclampsia and eclampsia constitute one disease proc- 
ess in which all gradations of pathological changes may be encountered and in 
which the clinical picture in rare instances may show wide variations. ’’ 
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Case Report 


D. Y., a 26-year-old para ii, gravida iii, white patient entered Mount Carmel Mercy 
Hospital on Sept. 30, 1952, having uterine contractions every five minutes. The expected 
date of confinement was Oct. 23, 1952. 


She gave a history of having a cough productive of yellow sputum for approximately 
two weeks. On the last prenatal examination, the blood pressure was reportedly normal, the 
urine showed no albumin, and she had slight pedal edema, as she had had for the last three 
months of pregnancy. Her husband later stated that he believed she had white frothy 
sputum, tinged with blood, for the two days before admission. She gained 28 pounds during 
pregnancy. 

Her pulse was 108, temperature 98.8° F., and blood pressure 152/112. She also had 
a 3 plus pretibial edema. Examination of the heart and lungs revealed no cardiac abnormality ; 
she had a constant cough, and a few coarse ronchi were heard over the lung fields. 


Fig. 1.—Acute pulmonary edema and acute pulmonary hyperemia. 


She was admitted at 2:20 p.m. and was delivered at 3:50 P.M. Premedication was 
scopolamine, 1/150 Gm., and Demerol, 100 mg., given intravenously on the way to the delivery 
room. Cyclopropane was the anesthetic agent. The delivery was normal and spontaneous. 
There was much meconium in the amniotic fluid, and it was necessary to resuscitate the infant 
on birth. On repair of the episiotomy, it was noted that the patient’s blood was dark, 
in spite of breathing 100 per cent oxygen. The blood loss was minimal. She was given 
Ergotrate, 1/320 Gm., on delivery of the placenta. 


Nine hours after delivery, she developed severe dyspnea with moist rales bilaterally. 
The blood pressure at that time was 152/120. She was treated with digitoxin, Thiomerin, 
oxygen, aminophylliie, penicillin, and sedation with morphine as well as Luminal Sodium. At 
first nasal oxygen was adequate, but later positive pressure oxygen with a mask was 
necessary. The patient’s hospital course from the time of onset of dyspnea seemed to remain 
fairly stationary. She continued to have moist rales bilaterally, the blood pressure remained 
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elevated to about 150/120, and she had dependent edema. The patient had severe orthopnea, 
the pulse remained about 120, and when she was out of oxygen the respiratory rate was rapid. 
Late on the first postpartum day, a clear airway was established by bronchoscopy, giving the 
patient considerable relief. 

She was at no time comatose and had no convulsions. She was very apprehensive and 
sedation was necessary. On the second postpartum day, her hands became cold and blue, 
and she died at 12:55 p.m. 

Laboratory Examination.—On Sept. 30, 1952, the urine (catheterized at the time of 
delivery) showed 4 plus albuminuria, 4 to 6 granular casts, and occasional hyaline casts. 

On Oct. 1, 1952, portable chest film showed both lungs to be almost opaque. Electro- 
cardiogram revealed (a) sinus tachycardia, and (b) inverted T waves in high lateral leads. 
Nonprotein nitrogen was 53 mg. per 100 c.c. The urine showed 3 plus albumin, 12 to 14 
granular casts, and the specific gravity was 1.031. 


‘% 


*% 
4, 
a 


Fig. 2.—Microscopic section of kidney showing narrowing of capillary lumina, bloodless 
glomerulus, thickened basement membrane, and albuminous casts in collecting tubules. 


On Oct. 2, 1952, the nonprotein nitrogen was 75 mg. per 100 ¢.c.; serum sodium 117 
meq.; serum chloride 91 meq.; bicarbonate 27.8 meq. Total serum protein- 6.3 Gm. per 
100 ¢.c.; albumin 2.6 Gm. per 100 c¢.c.; globulin 3.7 Gm. per 100 c.c.; albumin/globulin 
ratio 1/1.4. 

The urinary output for eight hours on Oct. 1, 1952 was 100 cc. On Oct. 2, 1952, it 
was a total of 300 c.c. for twenty-four hours. 

Autopsy.—The significant findings were: 

Inmgs.—There was minimal pleural effusion, bilaterally—50 ¢.c. The lungs showed 
massive pulmonary edema bilaterally, grossly. On microscopic examination (Fig. 1), acute 
pulmonary edema and acute passive congestion were seen. 

Liver.—There were no significant histopathologic changes. 

Kidneys.—These revealed changes typical of eclampsia (Fig. 2): (1) narrowing of 
capillary lumina, (2) bloodless glomeruli, (3) thickened basement membranes, (4) albuminous 
casts in collecting tubules. 
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Heart.—There were no gross abnormalities noted, and on microscopic examination there 
was slight parenchymatous degeneration with hypertrophy of some bundles, as well as edema 
of the myocardium. 

The microscopic slides were reviewed by Dr. E. T. Bell, who agreed with the diagnosis of 
eclampsia. Bell was the first to describe the characteristic renal glomerular lesion. 

Unfortunately, we were not able to obtain permission for examination of the brain. 


Comment 


This patient on admission had the classical triad of toxemia, namely: (1) 
hypertension, (2) edema, and (3) proteinuria, which, except for slight edema, 
were absent one week prior to her confinement. During repair of the episiotomy, 
she first showed evidence of cardiorespiratory difficulty of any seriousness when 
it was observed that the blood was darkly colored (i.e., poorly oxygenated) in 
spite of breathing 100 per cent oxygen. The patient had a history of bronchitis 
with the production of yellowish sputum, which apparently was finally blood 
tinged. Whether she haa slight pulmonary edema at this time is debatable. 
Nevertheless, this was not detected clinically until approximately nine hours 
post partum, at which time she was severely dyspneic and had extensive moist 
rales. 

At this point, she was treated for heart failure. This diagnosis was sup- 
ported at autopsy, where there was found edema of the myocardium and slight 
parenchymatous degeneration. A large number of investigators feel that there 
is myocardial involvement where pulmonary edema is a prominent sign in 
eclampsia.® 

The next serious complication noted was the renal difficulty, first manifest 
by the albuminuria. Although the urinary output was seen to be only 300 e.c. 
per day, this was probably not renal in origin entirely. Bell as well as Dieck- 
mann® feel that the low urinary output in eclampsia is on the basis of unusual 
retention by the tissues rather than renal failure. In support of this, in our 
ease the patient had normal specifie gravity of the urine, which the previously 
mentioned authors indicate as the usual occurrence in this disease. 

Other data pointing to renal embarassment in this case are the elevated 
nonprotein nitrogen, the diminished serum albumin, and reversal of the al- 
bumin/globulin ratio. At necropsy, further evidence of renal disease was found 
with the typical eclamptie glomerular lesion first described by Bell, consisting 
of narrowing of capillary lumina, bloodless glomeruli, and thickened basement 
membranes. 

The absence of cerebral difficulty, i.e., convulsions and coma which are 
the rule in eclampsia, makes this an unusual ease, this being the tenth such 
case reported. Whether to call this condition eclampsia or pre-eclampsia is 
academic. One may be a purist and say that eclampsia means ‘‘convulsions,’’ 
or one may say that the typical pathological changes make the diagnosis, with- 
out adding materially to the understanding of this disease complex. 

There are a number of factors which were probably at play in the etiology 
of the pulmonary edema which was such a prominent part of this patient’s 
course. Concerning the etiology of toxemia and eclampsia, there are many 
theories, and a discussion of these will not be attempted here: 


' 

| 

a 

| 

4 


5 ADALIN Am. J. Obst. & Gynec. 
1588 MADALIT) m 


1. Cardiac Failure and Increased Venous Pressure-—As previously men- 
tioned, a large number of investigators of this problem feel that the presence of 
heart failure in toxemia is due to myocardial involvement. Evidence supporting 
this in our patient are: (a) the T-wave changes in the electrocardiogram as well 
as (b) autopsy findings of slight parenchymatous degeneration and edema of 
the myocardium. Other causes of heart failure might be: (a) increased work 
done by the heart due to the general edema and hypertension, (b) hemocon- 
centration, as is usually seen in toxemia. 

2. Decreased Serum Albumin.—This results in a lowered colloid osmotic 
pressure within the blood stream. In this patient the serum albumin was 2.6 
Gm. per 100 ¢.c. Dieckmann states that a low colloid pressure sufficient to 
produce edema is usually associated with serum albumin concentrations less 
than 2.5 Gm. per 100 ¢.c. In this ease, the lowered colloid pressure was a likely 
contributor to the formation of edema. 

3. Increased Capillary Permeability—McLennan® found in a small series 
of patients that the rate of filtration through the capillary wall is somewhat 
greater than normal in the latter weeks of pregnancy. 

4. Sodium Retention.—This is thought by most investigators to be related 
to the high level of estrogen and progesterone found during pregnancy. There 
is considerable evidence that these hormones do cause a decrease in sodium 
excretion. By injecting estrone and estriol into dogs, Thorn and Engel’® have 
noted a decreased excretion of sodium. 


Summary 


A ease of fulminating eclampsia without convulsions or coma is presented. 
Nine such eases have been previously reported in the literature. 
Possible factors causing pulmonary edema are discussed. 
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PREOPERATIVE DIAGNOSIS OF PRIMARY CARCINOMA OF 
THE FALLOPIAN TUBE* 


S. Leon M.D., E. Crisp, M.D., anp Donaup C. ApriAn, M.D.,** 
PHILADELPHIA, Pa, 


(From the Division of Obstetrics and Gynecology, Pennsylvania Hospital) 


HE paucity of reports of primary carcinoma of the Fallopian tube demands 

that every case be reported in detail.1. In 1951, Roth? stated that only 486 
authenticated cases of primary carcinoma of the Fallopian tube had been re- 
ported from 1886 when Orthmann described the first undoubted instance. Thir- 
teen additional proved cases have been recorded since 1951.°°° This communi- 
cation reports 2 more examples of primary carcinoma of the Fallopian tube. 


Case Reports 


CasE 1.—The patient (P. S., No. 56134), a 59-year-old apparently healthy white woman, 
was first seen during October, 1952, at which time her presenting complaint was that of 
intermittent, watery, yellowish brown, vaginal discharge which had been observed daily 
during the preceding four weeks. The patient’s past history was irrelevant except for the 
fact that she had last menstruated in 1944. She had experienced but slight menopausal 
symptoms and had taken no estrogen. Physical examination, urinalysis, and blood count 
showed no positive findings when she was admitted to the hospital on Oct. 29, 1952. 
Examination of the genital organs with the patient anesthetized, prior to the planned uterine 
curettage, likewise showed no untoward signs. The external genitals and vagina were 
typical of a postmenopausal woman; the cervix was stenotic but normal in all other respects; 
the uterus and adnexal areas were free from palpable abnormalities; and the rectum showed 
nothing of note upon digital examination. With great difficulty, a sound was passed through 
the stenotic cervical canal to depth of 5 em., serving to release approximately 60 c.c. of 
clear straw-colored fluid from the uterine cavity. Curettage yielded only tiny fragments of 
endometrial tissue which were inadequate for histologic study. The patient was discharged 
from the hospital the following day, having been advised to remain under close observation. 

Several months later she wrote to us from a distant city, stating that the yellowish 
brown, watery discharge had reappeared in association with colicky pain of the lower abdo- 
men. We advised the patient to return to undergo laparotomy, a suggestion to which she 
acquiesced. She was readmitted to the hospital on March 8, 1953, at which time examination 
of the genital area again proved to be of no positive value. Preoperative diagnosis of 
primary carcinoma of the Fallopian tube was made because of inexplicable serosanguineous 
uterine discharge in a woman well past the menopause. 

The patient was operated upon March 9, 1953, through incision of the lower abdomen. 
The uterus was normal, and the left adnexa were not unusual. The medial third of the right 
Fallopian tube was slightly dilated but, from this point laterally, it was progressively more 
distended and tense. The fimbrial portion of the right tube was replaced by an ovoid, firmly 
nodular, creamy white mass which lay free in the cul-de-sac. The right ovary was atrophic. 
The stomach, liver, omentum, and cul-de-sac were considered to be normal upon palpation 


*Presented at a meeting of the Obstetrical Society of Philadelphia, Oct. 1, 1953. 
**Fellow in Gynecology, American Cancer Society. 
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and inspection. Lymph nodes could not be palpated in the iliac, obturator, and para-aortic 
areas. Total hysterectomy and bilateral salpingo-oophorectomy were performed, following 
which the patient had an uneventful convalescence. No roentgen therapy is being administered. 

Description of Twmor.—The right Fallopian tube measured 10 cm. in length, and varied 
from 0.3 cm. in diameter at the isthmic portion to 3 cm. in diameter at the fimbriated end. 
Its outer half was grossly dilated, reddish purple in color, and fluctuant, in contrast to the 
medial half which was grayish pink in color and slightly dilated. A firm, nodular mass 
comprised the distal 2 cm. The tube, when opened, was found to contain 20 c.c. of serosan- 
guineous fluid. The tubal mucosa was uniformly pinkish tan and velvety except for the 
neoplastic portion. The cut surface of the latter was mucinous and creamy white (Fig. 1). 


Fig. 1.—Photograph of excised internal genital organs showing neoplasm and dilatation of 
right Fallopian tube. 


Fig. 2.—Photomicrograph of portion of right Fallopian tube showing diffuse infiltration of 
wall by carcinoma. (X70; reduced ¥.) 


Histologic Featwres.—Multiple sections of the right Fallopian tube showed diffuse 
infiltration of its wall by a neoplasm composed of sheets and cords of cells, the round 
nuclei of which were either vesicular with prominent nucleoli or hyperchromatic. Mitotic 
figures were numerous. Multiple sections of the uterus, ovaries, and left tube showed no 
signs of carcinoma. Because of the uniformity of the neoplastic cells, the lack of cellular 
differentiation, and the absence of definitive pattern, the tumor could not be classified other 
than as ‘‘undifferentiated carcinoma’’ (Fig. 2). 
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CasE 2.—The patient (S. S., No. 58756), a 47-year-old, healthy-appearing Negro woman, 
was first seen July 21, 1953, because of continuous metrorrhagia following her last menstrual 
period which had occurred during February, 1952. The patient admitted that an unusual 
vaginal discharge had appeared 17 months earlier, in March, 1952. The discharge had been 
watery, orange-brown, and continuous, necessitating from 2 to 4 vulvar pads daily. More 
recently, the discharge had been bloody and profuse, requiring from 6 to 10 pads daily. 
The patient’s only other complaint was occasional dull pain of the lower abdomen. Her past 
history was unimportant. At the time of hospital admission, on July 27, 1953, urine analysis, 
blood count, and serologic test were unremarkable. Examination of the genital organs showed 
the uterus to be normal in every detail and the adnexa not clearly palpable. A retort-shaped, 
nontender, firm, and fixed mass, approximately 7 cm. in diameter, was palpable anterior to 
the uterus. Speculum examination showed “orange soda” discharge issuing from the 
cervical canal, a smear of which was negative for tumor cells (Papanicolaou, Class I). A 
diagnosis of primary carcinoma of the Fallopian tube was made. 


Fig. 3.—Photograph of internal genitals showing extensive neoplasm of left Fallopian tube. 


The patient was operated upon July 29, 1953. Preliminary uterine curettage obtained 
merely a few grayish pink endometrial fragments. During laparotomy, the following findings 
were noted: The uterus was of normal size, except for an insignificant intramural fibroid 
of the fundus; the left tube and ovary formed the mass which lay on the anterior surface 
of the uterus; and the right ovary contained a clear cyst measuring 5 cm. in diameter. The 
peritoneal cavity was explored and no positive findings were uncovered. No lymph nodes 
could be palpated in the iliac, obturator, and para-aortic areas. Total hysterectomy and 
bilateral salpingo-oophorectomy were performed, following which the patient had a satisfactory 
convalescence. No roentgen therapy is being administered. 

Description of Twmor.—The left Fallopian tube and ovary were densely adherent, 
measuring 8 by 7 by 5 cm. The diameter of the tube ranged from 0.5 em. to 4 cm. Its 
external surface varied from grayish pink at the proximal portion to glistening blue at the 
distal end. The lumen of the tube contained a dull pink, papillary neoplasm which seemed 
to arise from several points of the thin tubal wall. In one area, tissue resembling an ovary 
and containing a cystic corpus luteum was present (Fig. 3). 

Histologic Featwres.—The tumor tissue, growing as papillary projections of epithelial 
cells on connective tissue stalks, replaced the mucosa of the Fallopian tube. The epithelium 
surfacing the papillary projections had only 4 to 5 layers but, in some areas, it formed small 
sheets or nodules. The individual tumor cells had moderately uniform, oval-to-round vesicular 
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nuclei in many of which mitotic figures were seen. At the base of the tumor, occasional islets 
and nests of tumor cells extended between interstices of the hyalinized muscular layer of 
the tube. Careful examination of multiple sections of the uterus, ovaries, and right tube 
showed no evidence of neoplastic involvement. The histologic picture was considered to be 
that of primary adenocarcinoma of the Fallopian tube. 


Comment 


Analysis of the salient clinical features of the previous reports of primary 
carcinoma of the Fallopian tube indicate that it is most common in the fifth 
decade, and that no significance may be attached to the patient’s marital status, 
menstrual history, and parity. Less than half of the 499 previously reported 
patients had symptoms which, in posteperative retrospect, could have led to 
preoperative diagnosis; accordingly, no more than 5 per cent were recognized 
before operation. The most common symptom is, as with our patients, bloody 
or serosanguineous vaginal discharge. Before the menopause, the discharge 
occurs intermenstrually, being both scanty and intermittent. Postmenopausally, 
the vaginal discharge follows no particular pattern. Despite the fact that 
hydrops tubae profluens is described as pathognomonic of this disease, it is 
rarely observed. Colicky abdominal pain, localized usually to one lower quad- 
rant with occasional radiation to the lumbar area, is the next most frequent 
presenting complaint. Primary carcinoma of the Fallopian tube is one of the 
few instances in which pain is significant in the early diagnosis of cancer. 
Corseaden’ postulates that the early occurrence of pain is accounted for by 
the rapid distention of the tubal wall by the tumor. 

The only physical sign of carcinoma of the Fallopian tube is palpation of 
an adnexal mass, the easy recognition of which is of ominous portent in regard 
to the extent of involvement. Diagnostic curettage is negative, serving the 
important purpose, however, of excluding the presence of carcinoma of the 
endometrium. Such a negative curettage in the presence of postmenopausal 
uterine bleeding should heighten suspicion of tubal neoplasm. Papanicolaou- 
type smears should be studied in all such instances. 

Many kinds of primary neoplasms of the Fallopian tube have been reported, 
but the most common is adenocarcinoma which may be subdivided into papillary, 
adenomatous, and medullary types. The best prognosis, according to Hu and 
his associates,® is offered by the well-differentiated, papillary form. In general, 
the prognosis is poor, the reported five-year survival rate varying from 5 to 
40 per cent. 

The accepted treatment of primary carcinoma of the Fallopian tube is 
extirpation of the uterus, tubes, and ovaries with wide removal of the para- 
metrium. Excision of the iliac, lumbar, and obturator lymph nodes is advisable, 
especially if they are palpably enlarged. The value of postoperative roentgen 
therapy is doubtful. 


Summary 
Two instances of primary carcinoma of the Fallopian tube, the diagnosis 


of both of which was made preoperatively on the basis of inexplicable post- 
menopausal metrorrhagia, are herewith reported. 
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ENDOMETRIAL OIL GRANULOMA FOLLOWING 
HYSTEROSALPINGOGRAPHY 


JULES B. Aaron, M.D., F.A.C.S., AND WILLIAM LEVINE, M.D., F.A.C.S., 
BROOKLYN, N. Y. 
(From the Department of Obstetrics and Gynecology, Beth-El Hospital) 


HE instillation of radiopaque media into the uterine cavity is a valu- 

able method of determining its outline radiologically. It is also a means 
of diagnosing submucous fibromyomas, endometrial hyperplasia and polyps, 
carcinoma, and adenomyosis.* In a study which we’ are conducting on the 
causes of such pregnancy wastage as habitual abortion, repeated prematurity, 
stillbirth, and neonatal death, hysterography has become an integral part of 
the diagnostic armamentarium. In a series of sixty hysterograms there have 
been no untoward reactions such as embolic phenomena, venous penetration, or 
pelvic abscess. The following case illustrates an unusual finding heretofore 
not recorded in the literature, the occurrence of an oil granuloma in the midst 
of a secretory endometrium following two normal menstrual periods. 


Case Report 


E. C. (Chart No. 8968), a 29-year-old white gravida v, para 0, abortions v, presented 
herself at the Beth-El Hospital Pregnancy Salvage Clinic on Jan. 22, 1953, because of 
five episodes of pregnancy wastage. Her first pregnancy occurred in 1948 and terminated 
at seven months, at which time she expelled a fetus corresponding in size to a 4 months’ 
gestation. In 1949, she aborted at 4 months and was told the fetus was abnormal. In 1950, 
she was pregnant twice and each time aborted at 2 months. Curettage was performed 
following these abortions. In 1951 she aborted at 4 months. In each case pregnancy oc- 
curred within 1 month following discontinuation of contraception. Except for a basal 
metabolic rate of minus 29 per cent in 1948, her past medical, surgical, gynecological, and 
menstrual history was essentially negative. Since her first pregnancy she complained of 
nervousness and had received psychotherapy for anxiety neurosis. 

Physical examination showed a well-developed and nourished white woman with 
normal habitus and normal weight range for her height and age. Pelvic examination 
revealed small labia majora and clitoris. The cervix pointed posteriorly and was smooth 
and regular. The uterus was retrocessed, normal in size and shape. Both adnexa were 
palpable and normal in size. 

On February 16, the twenty-third day of the next cycle, after her admission to the 
clinic, endometrial biopsy was performed which revealed normal secretory endometrium 
consistent with a 21 day pattern. 

On March 6, 1953, the sixteenth day of the cycle the hysterogram was performed. 
A multiparous type Hudgins’ cannula was inserted and fractional doses of Iodochlorol in- 
stilled. The total dose was 6 c.c. instilled fractionally in amounts of 2 ¢.c. There was no 
evidence of any abnormality, the tubes being normally outlined (Fig. 1). The patient 
did not complain excessively and following the procedure was able to return to work. Her 
period occurred on March 16, and on April 7, the twenty-third day of the cycle, the sec- 
ond endometrial biopsy was performed. The endometrium was consistent with a 24 day 
pattern. No oil granulomas were seen on several sections. 
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The next period was April 10, and on May 2 (the twenty-third day), the third biopsy 
was performed. Study of the microscopic slides revealed endometrium with marked 
secretory response. In one area there was a large vacuole in the stroma adjacent to sev- 
eral secretory glands, No material was present within the vacuole even when viewed 
through polarized light. Surrounding the vacuole was a fairly broad zone of tissue com- 
posed of flattened epithelioid cells, amorphous eosinophilic material, and scattered lympho- 
cytes and plasma cells. There were several large multinucleated cells which had the 
characteristic appearance of foreign-body giant cells. No other similar lesions were noted 
in several recuts of the block, and elsewhere the endometrial stroma showed no unusual 
cellular infiltrations (Figs. 2 and 8). 


Fig. 1.—Hysterogram showing normal uterine and tubal outline. The Hudgins cannula is in 
place. 


Comment 


Numerous instances of the occurrence of 011 granuloma within the Fallo- 
pian tubes and also on the visceral and parietal pelvie peritoneum long after 
the instillation of oily contrast media have been reported.’ No mention is 
made, however, of the occurrence of these granulomas in the endometrium. 
The pathogenesis can only be conjectured. Inasmuch as the hysterogram re- 
vealed no uterine or cervical abnormality and normal tubal pateney it cannot 
be considered that abnormal retention within the uterus was a factor. With 
the excellent drainage of the uterine canal,‘ and particularly after two normal 
menstrual periods, one would expect all remnants of the oily substance to 
have been eliminated from the uterine cavity. There is also no radiographic 
evidence that the oil penetrated the uteroovarian venous system from whence 
encometrial dissemination by retrograde flow might have occurred. More- 
over, direct trauma with possible abrasion and subsequent dissemination into 
the endometrium did not oceur, for the Hudgins? cannula was used, and it may 
be seen on the illustration (Fig. 1) that the endometrial cavity is not entered. 
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Although it cannot be proved histologically that the lesion is an oil gran- 
uloma, and more specifically due to the Iodochlorol, the large clear vacuole 
with surrounding multinucleated giant cells is rather typical of a tissue re- 
action to lipoid material. There is no method of proving that a globule of 
the oil had occupied the space since in the preparation of the biopsy fragment 
for histologic section lipoid material is dissolved away. 


7 Fig. 2.—Endometrial biopsy on Onkosponge. The foreign-body granuloma may be seen 
in an area of well-developed secretory endometrium. (Masson stain; x85; reduced 4.) 


Fig. 3.—Detail of foreign-body granuloma. (Masson stain; x200; reduced 4.) 


Following the hysterography there was no evidence of unusual peritoneal 
irritation and subsequent pelvic examination revealed no alteration in the 
original findings. 

In the sixty patients under our observation multiple endometrial biopsies 
have preceded and followed the hysterogram, but this is the first case in which 
the foreign-body reaction was noted. 
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Summary 


1. The occurrence of an oil granuloma in the endometrium two months 
after the intrauterine instillation of Iodochlorol is reported. 

2. It is significant that this occurred in a secretory endometrium after two 
normal menstrual periods had occurred. 

3. Tubal occlusion was not present, there was no abnormality of the 
uterus, nor was there any evidence of peritoneal irritation or venous penetra- 
tion of the contrast medium. 

4. This is the only time this reaction has been observed in a series of sixty 
patients undergoing a pregnancy wastage diagnostic survey. 

5. The mechanism of the penetration and the retention of the oil cannot be 
adequately explained. 
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AN UNUSUAL LOCATION FOR A PLACENTAL ATTACHMENT IN AN 
ABDOMINAL PREGNANCY 


Report of a Case 


CHARLES Farris, Jr., M.D., ARTHUR KusH, M.D., aNp M.D., 
NEW ORLEANS, La. 


(From the Department of Obstetrics and Gynecology, Independent Unit, Charity Hospital of 
Louisiana at New Orleans) 


32-YEAR-OLD Negro woman, gravida ii, para i, was referred by the psychiatric 
A department of the Charity Hospital of Louisiana to the Obstetric Service, Independent 
Unit, on Jan. 21, 1953, because she was found to be pregnant. 

The patient, a WAC, was discharged from the Veterans Administration Hospital in 
Tuskegee, Alabama, where she was treated for paranoid schizophrenia. On Jan. 21, 1953, 
she applied to the Psychiatric Department of Charity Hospital for the first time. 

She was unable to give a clear history and date of last menstrual period, and 
stated that a few days after her discharge from Tuskegee Hospital on Nov. 25, 1952, she 
was again hospitalized in Baton Rouge, Louisiana, because of abdominal pain associated 
with early pregnancy. 

On admission to the Obstetric Department the patient, a well-developed, well- 
nourished, obese woman did aot appear to be acutely ill; the blood pressure was 170/100, 
there was a trace of pedal edema, and the abdomen was enlarged to a size corresponding 
to a 7 months’ gestation. The examination of the urine for albumin showed a fairly 
heavy cloudiness. The hematocrit (Wintrobe method) was 36. 

She was considered to have pre-eclampsia and put on a modified Stroganoff regime. 

On Jan. 23, 1953, the patient began to complain of abdominal pain. Palpation of 
the abdomen revealed nothing different from that found on the day of admission. By 
digital rectal examination the cervix appeared to be closed, long, firm, and no presenting 
part was palpable. A flat plate of the abdomen taken at this time revealed a fetus 
apparently at term lying in a transverse position. 

On the morning of Jan. 24, 1953, the patient began vomiting a coffee-ground-like 
material and was irrational. The abdomen was more distended and tense. Her blood - 
pressure was 168/100, temperature 100.8° F. (rectal), and pulse 100. Because of the 
transverse lie and symptoms denoting an acute abdominal disaster, laparotomy was under- 
taken. 

The peritoneum pefore it was opened was of a greenish hue and at this time an ‘ 
abdominal pregnancy was suspected. On incising the peritoneum, a great quantity of 
clear greenish fluid escaped, part of which was removed by suction (about 1,500 e.c.). 

A stillborn fetus lying free in the abdomen was removed. The cord was clamped and 
eut. As soon as the fetus was removed and without manipulation of any of the 
abdominal contents a great deal of. blood welled out. The patient went into profound 
shock. More blood was added to the already instituted transfusion. Hemorrhage was 
controlled by packing. After the packs were removed careful palpation revealed the 
uterus to be somewhat enlarged and smooth. At this time no further manipulation was 
thought advisable. The placenta was visualized to be attached high in the abdomen to 
the anterior wall of the stomach, omentum, transverse colon, and small intestine. The 
degree of attachment was not determined. Again manipulation was thought unwise, and 
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Oxycel was packed in the area of the amniotic sac and bleeding was controlled. The 
abdomen was closed in layers without drainage. The patient received 2,000 ¢.c. of blood 
during the operation. 

After a stormy three-day postoperative course, during which parenteral fluids and 
gastric suction were maintained, the patient appeared to be better, but the upper abdomen 
was still distended and tense. 

After Jan. 27, 1953, the patient vomited a greenish fluid occasionally and complained 
of pressure in the epigastrium. 

On Feb. 3, 1953, palpation of the abdomen revealed a soft-tissue mass in the right 
half extending from the costal margin to the right lower quadrant. To the left of this 
and in the center of the abdomen a cystic mass was palpated. A flat plate of the 
abdomen was made. The report from the X-ray Department, after a short gastro- 
intestinal series, disclosed an obstruction of the jejunum, The patient was intubated, 
suction instituted, fluids and Aureomycin given intravenously. The next day she had 
bowel movements and continued to improve, but the cystic mass appeared to have in- 
creased in size, impairing respiration. 

On Feb. 27, 1953, Dr. Adolph Jacobs decided to marsupialize the cystic mass. The 
evacuated contents were a greenish fluid and disintegrated Oxycel. Following this 
surgery the cavity kept draining and the marsupialized opening narrowed. The patient 
improved, retained fluids, and respiration became normal. 

In the early morning of April 22, 1953, the patient complained of abdominal cramps, 
rhythmical in character, simulating labor pains. Palpation of the abdomen revealed 
nothing unusual. A few hours later she expelled two pieces of tissue (placental cotyledons) 
irregular in shape, each measuring approximately 8 by 10 em. 

At midnight, April 30, 1953, the patient developed symptoms of intestinal obstruction. 
At operation, the abdomen was opened through a left paramedian incision. The distal 
ileum, approximately 26 inches from the ileocecal valve, was adherent to a large necrotic 
mass occupying the right lower quadrant. The ileum was freed from the mass and found 
to be necrotic and perforated. Distal to this the small bowel was collapsed. The 
necrotic segment of small bowel was resected and an end-to-end enteroenterostomy was 
performed. 

Following surgery the patient was in poor condition and was maintained on 
Levophed, antibiotics, and intravenous fluids. By the third day she began to improve 
progressively except for a low-grade temperature. 

On May 14, 1953, rectal examination revealed a hard, tender, and somewhat 
fluctuant mass which was opened and drained of about 800 ¢.c. of purulent material. 
The patient was given Terramycin orally and progressively improved, remaining afebrile. 
She gained weight and was discharged on June 16, 1953. 

On July 15, 1953, the patient was seen in the outpatient clinic. She was completely 
asymptomatic and had gained 14 pounds. Pelvic examination revealed the cervix to be 
clear and the uterus to be normal in size and shape and freely movable, and no masses 
or thickening were palpated in the adnexa. 


After a perusal of the literature and records of Charity Hospital of 
Louisiana from 1938 to 1953, it was discovered that no such ease of placental 
attachment to the anterior wall of the stomach had been reported. 
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MYXOMETRA RESULTING FROM MUCOUS METAPLASIA OF THE 
ENDOMETRIUM 


CyriL Sotomon, M.D., AnD WoLFE PoLIsHUK, M.D., New York, N. Y. 
(From the Departments of Pathology and Gynecology, French Hospital) 


HE endometrium of postmenopausal women is known to undergo changes 

reflecting altered endocrine balance—atrophy and various types of endo- 
metrial hyperplasia. Another group of nonmalignant changes has been con- 
veniently ascribed to metaplasia of the endometrium and includes the squa- 
mous-cell metaplasia, i.e., epidermidization, and the finding of the tubal 
type of epithelium and its characteristic cell in the fundal endometrium 
(Novak, Frank’). 

A ease is herewith reported in which a mucoid type of glands has re- 
placed normal endometrial glands. There are known eases in which endo- 
cervical mucus-secreting glands have ascended above the internal os. This, 
however, is the only case that we have been able to find in the literature in 
which mucus-secreting glands have been found throughout the endometrium 
and invading the myometrium in the area of the fundus. 


Case Report 


Mrs. M. N. (No. 164302), a 64-year-old housewife, was admitted to the French Hos- 
pital on May 24, 1953, in the service of Dr. Sophia Kleegman.* The patient complained 
of a generalized and increased ache in the lower abdomen and back for the past four 
months. About once a month she experienced a sudden gush of clear fluid from the vagina, 
enough to wet her clothes. There had been increasing general malaise, increasing dys- 
pareunia, but no weight loss. At the first examination, the uterus was in acute retro- 
version, filling the pelvis, tensely cystic, and enlarged to the size of a ten weeks’ gestation; 
there was generalized pelvic tenderness. 

Vaginal, endocervical, and endometrial specimens were taken for Papanicolaou cyto- 
logic examination. The antrum cannula was passed into the endometrial cavity without 
undue difficulty and no stricture nor obstruction was encountered along the cervical canal 
nor its internal os. However, as soon as the cannula entered the endometrial cavity, a 
stream of clear albuminous fluid gushed out through the cannula, under considerable 
pressure, the volume thereof measuring 300 c.c. The patient experienced great relief and 
the annoying ache was gone. Re-examination showed the uterus now to be in second-degree 
retroversion, of normal size, and firm consistency. The patient delayed admission to the 
hospital for a month. Two more endometrial aspirations were done during this interim, 
also an endometrial biopsy. With each subsequent aspiration 45 c.c. of bloody fluid was 
obtained from the endometrial cavity. Vaginal, endocervical, and endometrial smears were 
taken each time. 

The endometrial biopsy revealed the presence of several mucus-secreting glands, 
similar to the endocervical glands. 

The endometrial, endocervical, and vaginal smears did not reveal any malignant 
cells, and will be reported on in detail separately by Dr. Papanicolaou. 


*We are indebted to Dr. Sophia Kleegman for this case report. 
1600 
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The patient was gravida ii, para i. The first pregnancy terminated with a normal 
delivery at term. The second pregnancy was a left tubal abortion 35 years before, which 
necessitated a left salpingo-oophorectomy for tubal rupture. She had a normal menstrual 
history and an uneventful menopause 25 years previously. On admission to the hospital, 
physical examination revealed no systemic disease. 


Pigs 1. 


Figs 2. 


Fig. 1.—An area of atrophic endometrium with cystic glands adjacent to a group of mu- 
cus-secreting glands resembling those of the endocervix. 


Fig. 2.—An island of papillary endometrial tissue bounded on each side by mucus-secret- 
ing glandular epithelium. 


Pelvic examination showed an atrophic vulva, a two-finger introitus with a moderate 
amount of mucoid discharge in the vagina. The cervix was anterior and of normal ap- 
pearance. The fundus was in second-degree retroversion, slightly enlarged, and firmly 
cystic, slightly tender on bimanual examination. No masses nor tenderness were felt in 
the adnexa. Routine laboratory tests, including an electrocardiogram and chest x-ray, 
were within normal limits. 
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Hysterectomy was considered to be indicated, and on May 27, 1953, a total abdominal 
hysterectomy with right salpingo-oophorectomy and appendectomy was performed. (The 
left tube and ovary had been previously removed.) The gross operative findings showed 
no abnormality, the postoperative course was uneventful, and the patient was discharged 
from the hospital on the tenth postoperative day. She has remained in good health. 

Pathologic Report.—(No. 53-1323) Gross: The specimen consisted of a totally re- 
moved uterus, right tube, and ovary. The uterus measured 6 by 4 by 2 cm. The external 
surface was smooth and glistening. The uterine cavity showed a thickened coarsely gran- 
ular endometrium of a mottled buff and red. The granularity was extremely marked and 
was almost polypoid in some areas. This granularity extended down to the internal os. 
The myometrium measured 1.5 em. in thickness, and appeared normal. The cervix meas- 
ured 2 em. in length and 2 cm. in diameter. The canal contained a mucoid exudate. The 
exocervix was not remarkable. 


Fig. 3.—Invasion of the myometrium by mucus-secreting glands. 


Microscopic: Sections of the lining membrane of endometrium showed much of it to 
be eroded, and what remained showed numerous mucus-secreting glands, which in some 
places formed a secreting membrane. The glands showed no atypism, and the stroma was 
extremely dense. Numerous small areas deep in the myometrium contained endometrial 
glands and stroma. Edema of the stroma was present and marked, and mucus-secreting 
glands were present within some of the papillary projections. Mucus-secreting glands of 
the tubular type were found adjacent to some endometrial glands which were cystically 
dilated. Similar mucus-secreting glands were found beneath the atrophic endometrium 
and extended into the myometrium. Sections of the endocervix revealed the usual endo- 
cervical glands with some papillation within the glands (Figs. 1, 2, and 3). 


Comment 


Closure or obstruction of the cervical canal has been responsible for the 
accumulation of various fluids in the uterine cavity. The resulting clinical 
pictures have been named according to the type of fluid content, i.e., pyometra, 
hematometra, hydrometra, and mucometra. These terms are naturally used 
for clinical convenience, and merely designate a prominent feature of the 
cervix or uterus. In conformity with these terms we propose to call the ac- 
cumulation of mucoid material in the uterine cavity myxometra. 
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The present case is, however, the first in which the mucoid content of the 
uterus may be explained by the presence of large numbers of mucoid glands 
throughout the endometrium. It must be assumed that these mucus-secreting 
glands, if present during the childbearing period, were of no clinical impor- 
tance, since the patient had regular menstrual cycles and became pregnant 
twice. Furthermore, the patient did not complain of any abnormal vaginal 
secretion until a short time before her admission to hospital. The encroach- 
ment of the lower uterine segment by endocervical glands in postmenopausal 
women is a well-recognized entity. The findings in this case may be due to a 
widespread dissemination from the endocervix reaching the fundus and pene- 
trating the myometrium, or may be due to a metaplasia of an uncommon type. 


Summary 


A ease of replacement of the endometrium by mucus-seereting glands 
resembling the endocervical glands is herewith reported. This gave rise elin- 
ically to an accumulation of mucoid material in the uterus which we feel is 
best called ‘‘myxometra.’’ 

To our knowledge no similar case has been reported. 
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RECURRENCE OF A POSTPARTUM HEMATOMA WITH THE 
SECOND VAGINAL DELIVERY 


Report of a Case 


WituiAM F. BAaLpwin, M.D., C.M., Bautimore, Mp. 


(From the Department of Gynecology and Obstetrics, St. Joseph’s Hospital) 
p 


URING the last century there have been many reported cases of post- 

partum hematomas. 

Reuff* reportedly described the first ease of this rather infrequent but 
sometimes fatal complication in 1554, and since then there have been many 
series of cases reported. 

In only one instance’ was there a description of a patient who had a re- 
current vaginal hematoma with her second vaginal delivery although many 
authors reported multiparas having the first hematoma after several vaginal 
deliveries.” * % 11, 18 

This then is believed to be the first completely reported case of recurrence 
of a postpartum hematoma with the second vaginal delivery. 


Case Report 


A 20-year-old white Rh-positive primigravida, at term on Dec, 24, 1946, was admitted 
to hospital A for therapy for pre-eclampsia. She had a blood pressure of 140/90 with 
2 plus pitting ankle edema and 3 plus albuminuria. The therapy consisted of magnesium 
sulfate, ammonium chloride, phenobarbital, supplementary iron and vitamins, and a high- 
protein diet. Blood studies on admission showed a hemoglobin of 7.6 Gm. with 2.49 million 
erythrocytes per cubic millimeter. Throughout her hospital stay her blood pressure varied 
from 160/115 to 125/80, but was generally maintained at 140/90. Her general condition 
improved and the blood studies showed a hemoglobin of 9.9 Gm. and an erythrocyte count 
of 3.60 million per cubic millimeter on December 18 (the eleventh hospital day). A medi- 
cal induction of labor on that day was successful. A 10 pound, 8 ounce infant was born 
spontaneously. The total duration of labor was seven and one-half hours. The blood loss 
was described as moderate. At midnight the patient complained of ‘‘terrible pains about 
the rectum.’’ The nurse reported that large hemorrhoids were seen and the house doctor 
was notified. An analgesic ointment and a sedative drug were administered. On the day 
following delivery the patient complained so severely that 10 mg. of morphine sulfate was 
given. When the perineum was examined at 11:00 A.M. that day, a large perineal hematoma 
was present. It was located about the episiotomy toward the anus, Conservative therapy 
was instituted consisting of sedation and hot boric acid compresses. The hemoglobin the 
following day was 8.4 Gm. and the erythrocyte count 2.79 million per cubic millimeter. 
The temperature was 100.5° F. and maintained this level until December 22 when it reached 
102° F. The compresses to the perineum were said to relieve the symptoms, and on De- 
cember 28, a large amount of old blood clots were expelled. A transfusion of 500 c.c. of 
blood was given on December 28 and the blood studies on December 31 showed a hemo- 
globin of 11 Gm. and an erythrocyte count of 3.92 million per cubic millimeter. The pa- 
tient was discharged in good condition on the thirteenth postpartum day. 
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She entered hospital B on Aug. 26, 1951, at 4:50 a.M. in early labor. She progressed 
to full dilatation in four and one-quarter hours and by means of low forceps and a right 
mediolateral episiotomy she was delivered of a full-term living female infant at 9:05 A.M. 
who weighed 7 pounds, 3 ounces. The blood loss was estimated at 250 ¢.c. The patient 
was observed in the delivery room for one hour and was admitted to the postpartum ward 
in apparently good condition. At 1:30 P.M., the attending nurse, because of the patient’s 
frequent complaints of pain, inspected the perineum and noticed a large swelling of the 
right labia. The house physician was notified. The patient’s blood was classified as to 
group and matched for a transfusion, and she was returned to the delivery room. The im- 
mediate hemoglobin determination at this time was 7.5 Gm, On examination under anes- 
thesia, there was seen a very large discolored hematoma involving the right major and 
minor labia. This hematoma extended posteriorly over the right buttock and anteriorly 
to the region of the inguinal ligament. The hematoma was estimated to be the size of a 
grapefruit. The episiotomy was found to be closed tightly, but laterally to the mucosal 
incision there was an unsutured laceration about 2 cm. in length. The episiotomy was 
reopened and by finger dissection the cavity was explored and found to contain 200 c.c. 
of clotted blood. The major portion of the tumor mass was apparently due to edema, but 
the cavity did extend about 10 em. into the tissue of the right labia. No actual bleeding 
site could be ligated. Several pieces of oxidized cellulose were placed in the wound and 
the cavity was packed tightly with gauze. The vagina also was packed tightly with a 
gauze roll. The remainder of the episiotomy was repaired during which time the patient 
received 1,000 ¢.c. of whole blood. The patient was returned to bed and the following 
day both packs were removed. The remainder of the hospital stay was relatively normal 
except for a temperature elevation to 102° F. the second postpartum day. She was dis- 
charged on the seventh postpartum day. The patient was again seen at six weeks post 
partum with persistent uterine bleeding. The perineum was found to be healed completely, 
but the patient complained of a severe hyperesthesia over the area of trauma. This 


gradually subsided over the following months and further contact with the patient could 
hot be maintained. 


Comment 


In reviewing the cases of postpartum hematomas from 1909 to 1952, there 
was but a single reference made to the recurrence of this lesion. Moschkow™ 
in 1932 discussing his series of 21 cases mentioned briefly one patient who had 
had repeated hematomas with her vaginal deliveries. He did not elaborate on 
this case. 

Coulin,! Michaels,’? Frank-Kamenetzky,> Duckman,‘ Lubin,’ Lyons,?° 
Hamilton,’ and McNally"! mentioned multiparas in their series of cases but 
did not summarize their pregnancies prior to the hematoma. 

It is believed by many authors that there is a definite causative rela- 
tionship between vaginal hematomas and primiparity,'’ long second stage,'» 7° 
and toxemia,” * ° although some authors have not found toxemia to be of any 
marked influence in their series." 

In the case presented here the possible common etiological factor was an 
apparent nutritional anemia with both pregnancies. Additionally, the first 
delivery had an associated toxemia and the second delivery a faulty repair 
of the episiotomy, a factor which was mentioned by several authors.’ ** 

It is suggested that a further predisposing condition be added to the litera- 
ture, that is a previous hematoma with a vaginal delivery, and it is further 
suggested that with a past history of this complication, it would be expedient 
for the attending physician to institute precautionary measures with the house 
and nursing staffs. 
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Conclusion 


An unusual ease of recurrent postpartum vaginal hematoma is presented 
and discussed. The possible etiological factors are mentioned. 
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INVASION OF SQUAMOUS-CELL CARCINOMA OF THE CERVIX UTERI 
BY ENDAMOEBA HISTOLYTICA 


Bayarp CarTER, M.D., CLAupius P. Jones, M.T., AND 
Water L. THomas, M.D., DurHaAmM, N. C. 


(From the Department of Obstetrics and Gynecology, Duke University School of Medicine and 
Duke Hospital) 


Or 


URING the sixteen-year period from Jan. 1, 1937, to Jan. 1, 1953, approxi- 

mately 1,500 patients with a confirmed diagnosis of carcinoma of the 
cervix uteri were seen by us. In reviewing these cases, one patient was found 
who had secondary invasion of the neoplasm by amoebae, identified as 
Endamoeba histolytica. 

Secondary bacterial infection of advanced carcinoma of the cervix uteri is 
common. Secondary infection by amoebae, however, is either not diagnosed 
or is an extremely rare complication. <A review of the literature revealed only 
one report with a total of two patients. 

The report was by Lee,’ in 1932, from the Peiping Union Medical College, 
Peiping, China. Both of the reported patients had histories of dysentery, but 
neither trophozoites nor cysts could be demonstrated in the stools. X-ray 
therapy was used on both patients, but the results or complications of x-ray 
were not stated. 

According to Craig,” ‘‘Practically every organ and tissue of the human 
body has been reported invaded by FE. histolytica.” Extraintestinal amebiasis, 
in the order of its relative frequency has been reported in the liver, lungs, 
brain, and skin. In addition, isolated reports can be found of invasion of the 
spleen, kidneys, suprarenals, appendix, prostate, testis, epididymis, vagina, 
cervix, and questionably of the uterus. 

Vaginal infections without malignancy have been reported by Wu and 
Chi? 1935, Bacigalupo and Julien* 1942, May® 1948, Morse and Seaton® 1943, 
de Rivas’ 1944, Weinstein and Weed® 1948, Guixa® 1949, and Isaza?® 1949. 

The patient here reported was seen in 1937. Amoebae were found during 
a study of the bacterial flora of squamous-cell carcinoma of the cervix. 
Amoebie therapy, considered adequate at that time, did not eradicate the 
amoebae from the neoplasm. Because of the patient’s marked febrile reaction 
to x-ray therapy, adequate treatment of the carcinoma was not possible. 


Case Report 


The patient was a 34-year-old, white married women, para i-0-i, referred to this 
hospital on Sept. 12, 1937, who complained of laborlike pains of the lower abdomen of 
approximately six months’ duration. The pain was more severe in the left lower quadrant. 
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She stated that she had been “menstruating all the time” for the past eleven months. 
More recently she had developed a profuse and very foul vaginal discharge. She also 
complained of low back pain and a feeling of pressure in the region of the bladder. 

Her family history was noncontributory. Her past history was essentially irrelevant. 
Because of “ulcerated womb” her local physician had biopsied the cervix in April, 1936. The 
pathologic diagnosis was unknown to the patient. There was no history of dysentery in 
either the patient or members of her family. She stated that one month before admission 
she weighed 238 pounds. She now weighed 203 pounds. She had no history of gastro- 
intestinal symptoms. 

The general physical examination revealed obesity with generalized lower abdominal 
tenderness, more marked in the left lower quadrant. Pelvic examination showed normal 
external genitals. The perineum was relaxed with an old midline laceration. She had a 
small cystourethrocele and a small rectocele. Escaping through the introitus was a profuse, 
foul, bloody discharge. The cervix was enlarged to a diameter of approximately 5 em., by 
a friable, necrotic, bleeding neoplasm, covered with a pyogenic membrane. The uterus was 
sounded 3 inches without evidence of pyometra. There was no definite paracervical 
thickening and no extension to the vaginal mucosa. The uterus was anterior, slightly 
enlarged, but freely movable. There were no masses or unusual tenderness in the fornices. 

The hemoglobin was 100 per cent (Sahli), red blood cells 5.45 million, white blood cells 
19,850. The differential count showed polymorphonuclear cells 80, large lymphocytes 5, 
small lymphocytes 9, monocytes 4, eosinophils 2. A voided urine specimen contained 1 plus 
albumin and 2 to 3 white blood cells per high-power field. The Wassermann and Kahn tests 
were 4 plus. 

Preliminary diagnoses were made of obesity, hypothyroidism, syphilis, laceration of 
pelvic floor, cystourethrocele, rectocele, and Stage II carcinoma of the cervix, with 
secondary infection. 

The patient was advised to enter the hospital for a complete study and for the 
institution of irradiation therapy. She refused to enter the hospital at that time or to 
allow biopsy of the neoplasm and returned home to the care of her local physician. 

On Nov. 6, 1937, approximately 7 weeks later, she returned to the hospital and was 
admitted for study and treatment. In the interim her local physician had biopsied the 
cervix and the pathologic report was squamous-cell carcinoma. 

On admission the findings were essentially the same, but she had lost 20 additional 
pounds and her hemoglobin had decreased to 77 per cent (Sahli). The Wassermann and 
Kahn tests were repeated and were 4 plus. The cervix was sounded and there was an 
escape of approximately 10 c.c., of very foul pus. Cultures, smears, and unstained fresh 
preparations were made of the pus and from the neoplasm. The fresh preparation revealed 
many active, progressively motile, vegetative forms of amoebae. Some of the amoebae 
showed ingested red blood cells and the process of ingestion could be followed micro- 
scopically. Preparations stained with iron hematoxylin showed the nuclei to be characteris- 
tic of Endamoeba histolytica, i.e., centrally located karyosome, cytoplasm relatively free of 
bacteria or debris. Stained specimens of the amoebae are shown in Fig. 1. Bacterial 
cultures were positive for diphtheroid bacilli, micro-aerophilic nonhemolytic streptococcus, 
and a mixture of anaerobic cocci of various types. 

Proctoscopic examination showed a normal bowel mucosa. A flat plate of the 
abdomen was negative. Barium enema showed that the barium passed slowly, but outlined 
the entire colon and entered the terminal ileum. No constrictions or persistent irregularities 
were evident. There were moderate tenderness over the entire bowel and some spasm and 
irritability of the cecum, descending colon, and sigmoid. It was the roentgenologist’s 
impression that the patient had a chronic colitis. Cystoscopic examination revealed in- 
jection of the base of the bladder with reddening about the left urethral orifice. There 
was a bulging of the trigone from pressure from without. There was no evidence of tumor 
in the bladder. The ureters were normal. 
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Following vigorous magnesium sulfate catharsis, E. histolytica cysts were found in the 
patient’s stool. There were no vegetative forms and the cysts were found only once on 
numerous examinations, 

During the week of study prior to the institution of therapy the patient ran inter- 
mittent fever varying from 37.4° to 38° C., and had a pulse rate from 80 to 100. Daily 
unstained preparations of the cervical exudate were repeatedly positive for the vegetative 


forms of E. histolytica. 


Fig. 1.—Cervical exudate stained with iron hematoxylin showing the trophozoites of Endamoeba 
histolytica. 


Medical treatment was begun on Nov. 13, 1937. Carbosome, 0.25 Gm., was given orally 
twice daily and 5 c.c. of intramuscular liver extract was given. The cysts were apparently 
eliminated from the stools, but the number of amoebae demonstrable in the cervical exudate 
remained constant. Subcutaneous emetine hydrochloride was started on November 29, and 
vaginal tampons saturated with Yatren saline solution (1 Gm. Yatren to 40 cc. of 
physiologic saline) were inserted in the vagina for 12 hours daily. On December 4, 
sulfanilamide, 0.9 Gm. daily, and potassium permanganate douches were begun. 

On November 13, deep x-ray therapy was begun through one of 4 ports. The patient 
received 250 r daily for 7 days. At that time it was necessary to discontinue irradiation 
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because of the severe reaction with sustained fever between 39° and 40° C. Three days 
prior to the day the patient left the hospital, irradiation therapy was resumed with a daily 
dosage of 250 r. She was febrile until the time of discharge. 

On Dec. 9, 1937, the patient’s husband insisted upon her returning home, and she was 
discharged against advice. At that time fresh preparations from the cervix still showed 
amoebae. Upon discharge she was urged to return later for another attempt to eradicate 
the amoebae and further x-ray therapy. The patient failed to return to the hospital. 

A letter from her family physician dated Feb. 6, 1939, read: “In reply to your letter 
of inquiry, she ran a progressively downhill course during the next several months after 
you saw her and finally died about 6 months ago. She complained a great deal during the 
last months of rather persistent pain in the lower abdomen. She was not bedridden until 


the last few days.’ 


Comment 


The incidence of carcinoma of the cervix secondarily infected by Enda- 
moeba histolytica ean only be surmised. The examination of wet preparations 
from infected cervical carcinoma is not to our knowledge a routine procedure. 
This patient would have been missed had not a study been in progress which 
allowed detection of the organism. 

Sinee the patient was not cooperative, it is not possible to do more than 
speculate as to whether she might have been successfully treated at a later date, 
or whether the reaction to irradiation was due to the amoebae or to other 
factors. 

It is our belief, however, that our inability to eradicate the amoebae from 
the cervix contributed to the unsuccessful outcome in this patient. 


Conclusion 


1. A ease of squamous-cell carcinoma of the cervix uteri complicated by 
secondary invasion of the neoplasm by Endamoeba histolytica is reported. 

2. So far as we were able to determine, this is the third patient reported 
with cancer of the cervix uteri infected by Endamoeba histolytica. 
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PREGNANCY FOLLOWING PREVIOUS ACUTE RENAL FAILURE 


Harotp Ziprick, M.D., AND ANGELA Rowan Youn, M.B., B.S. (LoNnpDon), 
Los ANGELES, CALIF. 


(From the Department of Obstetrics and Gynecology, White Memorial Hospital, College of 
Medical Evangelists) 


URVIVAL of patients who have acute kidney failure or lower nephron 

nephrosis is becoming increasingly common. At first known as the crush’ 
syndrome, this condition was originally associated with trauma. It was be- 
lieved to be caused by such varying mechanisms as the release of vasoconstric- 
tors from injured tissue, the renal ischemia resulting from prolonged hypoten- 
sion, and the blocking of renal tubules by myoglobin and hemoglobin. This has 
been discussed by Corcoran and Page,' and Ormond and Best.? As study of 
the etiology continued, many clinical disorders were found to be associated with 
the initiation of the syndrome. Russell® has stated that the diversity of pre- 
cipitating causes is such that it may well occur in every variety of medical 
practice. 

This case history is presented to show the progress of a patient with anuria 
following uterine hemorrhage after delivery, her recovery from this condition, 
and her progress through two succeeding pregnancies. Patients who become 
pregnant in subsequent years following acute renal failure present the prob- 
lem of added stress to kidneys that may have been impaired. 


This woman’s past history shows that she had a spontaneous abortion at the age of 
18 years and three essentially normal deliveries in the years 1944, 1946, and 1947. During 
the second pregnancy, there was some elevation of blood pressure, and during the third preg- 
nancy a kidney infection was treated with a sulfonamide. 

In 1949, when this patient was 24, she was again seen in the prenatal clinic. The 
early course of this pregnancy was normal, though she was careless about keeping her pre- 
natal examination appointments. Her expected date of confinement was May 15, 1950. Blood 
studies showed a secondary anemia which did not respond well to iron therapy. (After this 
delivery it was learned that the patient against advice gave two blood transfusions during 
the prenatal period.) On January 5, when in the fifth month of pregnancy, some edema and 
elevation of blood pressure were noted. A course of ammonium chloride therapy and pheno- 
barbital sedation was advised. Two days later one of her children died quite suddenly from 
an illness diagnosed as pneumonia. That evening she began to have abdominal pains. The 
doctor sent to visit her in her home found that there was some loss of amniotic fluid and 
sent her into the hospital on January 7. That evening she spontaneously delivered twins 
approximately 27 em. long. Uterine bleeding was recorded as being considerably increased 
but was not estimated and was controlled by the use of Pitocin and Ergotrate. A transfusion 
of 500 cc. of blood was given. During the following day, no urine was passed in spite of 
administration of 1,250 ¢.c. of glucose in solution, and a diagnosis of acute renal failure was 
made. 

Her progress after the onset of anuria is outlined in Table I. 
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TABLE I, SUMMARY OF CLINICAL COURSE OF PATIENT WITH LOWER NEPHRON NEPHROSIS 


DAY AFTER URINE FLUID |NONPROTEIN | CREAT- 
ONSET OF OUTPUT | INTAKE | NITROGEN ININE 
DATE ANURIA REMARKS (C.C.) (C.C. ) (MG. %) (MG. %) 
Jan. 7 Admitted and delivered _ 
Jan. 8 1 0 1,250 
Jan. 9 2 Nausea. Edema of hands 0 750 86 10.9 
and face 
Jan. 10 3 30 750 
Jan, 11 4 50 750 
Jan. 12 5 Vomiting 250 1,000 107 12 
Jan. 13 6 Epistaxis 150 900 
Jan. 14 7 540 900 
Jan. 15 8 Vomiting 250 1,300 126 16 
Jan. 16 9 Vomiting 300 1,000 
Jan. 17 10 Vomiting 350 1,000 
Jan. 18 11 Vomiting 500 1,000 
Jan. 19 12 Felt better 750 1,250 
Jan. 20 13 450 1,500 
Jan. 21 14 1,900 1,500 
Jan, 22 15 3,600 2,000 
Jan. 23 16 2,080 3,100 160 21.5 
Jan. 24 17 2,420 4,000 
Jan. 25 18 1,500+ 2,500 157 
Jan. 27 1,500 2,500 132 15 
Jan. 29 154 15.3 
Feb. 3 89 8.7 


During the period of anuria and relative anuria, the patient had considerable nausea and 
vomiting. This persisted in spite of all therapy, until normal diuresis was re-established. 
The poor vision which occurred immediately following the delivery persisted for only two 
days. Troublesome bleeding from the nose which developed on the sixth postpartum day 
lasted for about a week. In addition to this blood loss, there was some loss from the 
uterus as blood clots were passed nearly every day. The patient’s temperature, after a 
slight elevation on the first and second postpartum days, became normal on the third day, 
and she had no further fever after that. Though some excretion of urine began on the 
third day after the anuria, urinary output did not reach normal until the fourteenth day. 
The serum potassium levels which were determined frequently remained stable and electro- 
cardiogram tests were normal. Frequent checks made on the plasma chloride, serum sodium, 
and carbon dioxide combining power showed no marked deviation from normal. 


The main therapy consisted in the administration of fluids to equal urine output and 
the insensible body loss. This was given in the form of 15 per cent glucose intravenously, as 
outlined by Strauss.4 When vomiting was present, sodium chloride was given in the intra- 
venous solution. Blood transfusions were withheld until January 22, because it was felt 
that any transfusion reaction might cause additional jeopardy. Antibiotics were given for a 
number of days to lessen the danger of infection. 

After leaving the hospital, follow-up examinations were made frequently. On February 
8, the nonprotein nitrogen was 62 mg. per cent and hemoglobin, 9 Gm. The anemia responded 
slowly to therapy and not until June 23, 1952, did it rise to 10.5 Gm. During these months 
the patient felt quite well and had no particular complaints. 

Nineteen months after the acute renal failure, this patient was conducted through an- 
other pregnancy. After an uneventful prenatal period with no elevation of blood pressure 
and no albuminuria, the patient was admitted Sept. 25, 1951, for delivery. Her delivery 
date had been estimated as Oct. 6, 1951. She delivered spontaneously under nitrous oxide 
and oxygen anesthesia. The estimated loss of blood during delivery was 300 ¢.c. The child 
was a 5 pound, 10 ounce boy in good condition. The patient had an afebrile course in the 
hospital and left on September 30. Laboratory examinations showed: hemoglobin, 10 Gm.; 
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urinalysis: specific gravity, 1.008; negative albumin and acetone. Blood chemistry determina- 
tions on Sept. 26, 1951, showed nonprotein nitrogen, 47 mg. per cent; creatinine, 2.4 mg. 
per cent. 

In 1952 the patient was again conducted through another prenatal period and de- 
livery. She was admitted to the delivery room Oct. 1, 1952, for induction of labor because 
of toxemia of pregnancy. For a few days prior to hospitalization there had been some ele- 
vation of blood pressure and some pitting edema, and it was decided to terminate the preg- 
nancy. The delivery under spinal anesthesia (Pontocaine, 3 mg. with glucose) was a spon- 
taneous one, occurring a few hours after rupture of the membranes, with an estimated blood 
loss of 100 ¢.c. During labor the highest blood pressure recorded was 140/100. The patient 
was in the hospital three days and left in good general condition. In her postpartum course 
the blood pressure dropped to 120/80 and she had no morbidity. Laboratory work done in 
the hospital Oct. 5, 1952, showed: nonprotein nitrogen, 41 mg. per cent; creatinine, 2.1 mg. 
per cent; alkali reserve, 44 vol. per cent; urinalysis: specific gravity, 1.011; phenolsulfon- 
phthalein test, appearance time, 10 minutes; 


; one-half hour, 25 per cent; one hour, 10 per cent; 
2 hours, 10 per cent; total, 45 per cent. 


Comment 


The acute renal failure in this patient followed a moderate uterine hemor- 
rhage immediately after a delivery but was not associated with shock. 

During the period of anuria, the main discomfort of the patient was caused 
by nausea and vomiting. This is believed to be due to the accumulation of the 
active metabolites, sulfate and phosphate, resulting from the breakdown of 
tissue protein, which the kidneys are not able to exerete. This protein break- 
down was low, however, as the serum potassium level showed no elevation on 
frequent checks. 

The patient showed good response to the accepted therapy of limited fluids 
until exeretion of urine is approaching normal after tubular regeneration has 
taken place. In this patient excretion of urine became normal on the fourteenth 
day after anuria. There were only two days of absolute anuria. Hoffman and 
Marshall® state that in patients with complete suppression of urine the prognosis 
is not as favorable as in instances where some small amounts are excreted. 
Reports by Snapper® and Hopper and Partridge’ concerning the use of more 
drastic measures, as peritoneal dialysis, intestinal irrigation, and the use of the 
artificial kidney, reveal varying successes with these measures. Cardiac dys- 
function has been found to be the principal cause of death in this condition, 
and since the commonest form of this dysfunction is associated with pulmonary 
edema and hyperealeemia, care to prevent this was taken by restriction of 
fluids, avoidance of infection, and administration of glucose to prevent en- 
dogenous protein destruction.*® 


Due to the loss of blood by the passage of clots from the uterus and by 
repeated nasal hemorrhages, the patient developed quite severe anemia. Trans- 
fusions were withheld for a time as it was felt that any transfusion reaction 
would cause added stress and danger. When blood was given after normal 
urinary excretion had been reached, the transfusion was well tolerated. Pos- 
sibly if the anemic condition had been corrected sooner, convalescence might 
have been more rapid. The anemia which persists for months after kidney 
failure continued in this patient in spite of all therapy for many months. 
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The nitrogenous constituents of the blood continued to rise even after 
the onset of diuresis. That this is the general rule has been pointed out by 
Odel.® 

The nonprotein nitrogen elevation has continued to some degree to the 
present time, which is two years following the anuria. This elevation does not 
seem to correspond with morbidity since some deaths occur at a relatively low 
nonprotein nitrogen elevation, and some patients survive after nonprotein 
nitrogen as high as 225. In spite of this increased amount of nitrogenous 
products, the two succeeding pregnancies did not cause undue complications. 
The nonprotein nitrogen and creatinine levels checked after the two succeed- 
ing pregnancies still showed some elevation. 

That the kidneys sustained damage in this acute renal failure or in toxemia 
of pregnancy occurring just prior to the renal failure is quite evident from 
the impairment of kidney function as manifested by the increase of the non- 
protein nitrogen and creatinine, as well as the low excretion of dye shown in the 
phenolsulfonphthalein test which was performed after the second pregnancy. 
It has been stated that patients who survive have a complete recovery of normal 
renal function. Apparently, in spite of some damage to the kidneys, the stress 
of pregnancy is not sufficient to make it impossible for women who have had 
kidney failure to have future pregnancies. 
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TRAUMATIC PERFORATION OF THE UTERUS FOLLOWING 
ATTEMPTED SELF-INDUCED ABORTION WITH A 
RUBBER CATHETER 


Epwarp C. VepRrovsky, M.D., F.A.C.S., AND LEONARD L. OstrREIcH, M.D., 
JAMAIcA, N. Y. 


(From the Department of Obstetrics and Gynecology, Queens General Hospital, 
Jamaica, New York) 


ROM time immemorial a multitude of agents, both mechanical and medicinal, 
have been used in attempts to interrupt pregnancy: 

During the past few years an increasing number of illegally induced abor- 
tions which have come under our observation have been performed by the 
ordinary rubber French urethral catheter, which has been introduced into the 
uterine cavity through the cervical canal for the purpose of dislodging the 
products of conception and/or serving as a foreign body in the uterus. 

The following are four cases in which the rubber catheter was used in an 
attempt to induce the expulsion of the products of conception. 


A. C. (No, A4907), a 38-year-old para i, gravida iii, white woman, was admitted on 
March 21, 1952, with a chief complaint of inability to recover a rubber catheter which she had 
introduced “into the womb” for the purpose of abortion. On admission to the hospital she 
complained of chills and laborlike lower abdominal cramps. Her last menstrual period was 
on Feb, 6, 1952, and she had inserted the catheter on March 19, 1952. 

Obstetrical History.—She had had a normal spontaneous delivery of a full-term infant 
in 1945 and an incomplete abortion at 3 months’ gestation in 1950. 

Physical Findings.—She was a well-developed, well-nourished white woman who com- 
plained of right lower quadrant pain. 

Her temperature was 102° F., pulse 80 per minute, blood pressure 110/50, respirations 
18 per minute. 

Examination of the abdomen revealed moderate right lower quadrant tenderness with 
muscle guarding and very slight rebound tenderness. Mild right upper quadrant tenderness 
was also noted. On pelvic examination, the corpus of the uterus was found to be normal in 
size, anteverted, and deviated to the right. The cervix was soft and motion of the cervix in 
any direction elicited pain referred to the lower abdomen. No adnexal masses were palpable; 
there was slight tenderness in both adnexal areas. In the cul-de-sac, best felt on rectovaginal 
examination, there was marked tenderness with a definite sense of an elongated tubular struc- 
ture consistent with the size of a No. 18 French rubber catheter. Speculum examination 
showed the cervix to be bluish with a slightly bloody discharge at the external os. 

Laboratory Findings.—Urinalysis was negative; the white blood count was 11,700; 94 
per cent polymorphonuclear leukocytes; 6 per cent lymphocytes; hemoglobin 11.8 Gm. per 
cent; corrected sedimentation rate 17. 

An x-ray of the abdomen was taken (Fig. 1). 

The patient was given 600,000 units of Crystacillin, 1.0 Gm. of streptomycin, and 
parenteral fluids. A laparotomy was performed 7 hours after admission. 

There was a small perforation of the right posterior lateral aspect of the fundus of the 
uterus with all but % inch of the catheter lying freely in the cul-de-sac. Approximately 
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¥% inch of the catheter was lodged in the uterine wall at the site of the perforation. Approxi- 
mately 5 c.c. of purulent sanguineous fluid was seen in the cul-de-sac which on culture re- 
vealed B. coli and Strep. viridans. 

The catheter was removed and the rent in the uterus was repaired with two interrupted 
Lembert sutures and a purse-string suture. The patient had slight vaginal bleeding the first 
two days postoperatively and was afebrile after the first day. She was discharged on the 
eighth day. 


Fig. 1.—xX-ray taken on admission, showing a catheter in the region of the pelvis extending 
into the right iliac fossa (Patient A. C.). 


F. G. (No. A17007), a 32-year-old para iii, gravida vii, white woman, was admitted on 
May 1, 1953, with a history of having inserted a rubber urethral catheter “into the mouth 
of the womb” on the night prior to admission and being unable to retrieve it. The patient 
experienced epigastric and abdominal pain at the time of the insertion of the catheter. Her 
last menstrual period was March 19, 1953. 

Obstetrical History.—She had had 3 full-term pregnancies in 1939, 1940, and 1944. She 
succeeded in bringing about an abortion on 3 different occasions early in pregnancy using the 
same catheter without apparent untoward results. 

Physical Findings.—The patient was a well-developed, well-nourished white woman in 
no apparent distress. 

Her temperature was 99° F., pulse 84 per minute, respirations 18 per minute, blood 
pressure 128/78. 


The abdomen was soft, flat, and normal bowel sounds were heard. There was moderate 
tenderness in both lower quadrants with rebound tenderness. 


Pelvic examination revealed a marital introitus. The uterus was enlarged to the size of 
an 8 to 10 weeks’ gestation. There was moderate tenderness on motion of the cervix and 
palpation of the fundus. No foreign body was palpable. 

Speculum examination revealed the presence of a mucosanguineous discharge on the 
cervix, which was bluish in color. 

A flat plate of the abdomen was taken and revealed the presence of a catheter. “One 
end of the catheter overlies the lower end of the sacrum and the other end at the left mid- 
abdomen at the level of L,. The shadow of the uterus reaches the level of the midsacrum” 
(Fig. 2). 

Laboratory Findings.—The white blood count was 11,500 with 80 per cent polymor- 
phonuclear leukocytes; 20 per cent lymphocytes; hemoglobin 12.0 Gm. per cent. Urinalysis 
was negative. 
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The patient was given antibiotics and an immediate laparotomy was performed. A firm 
red rubber catheter approximately 12 inches long was found through the uterus just above 
the left cornual area with 2 inches of the catheter remaining in the uterus and the remainder 
in the peritoneal cavity. No free blood or fluid was seen in the peritoneal cavity. 


The catheter was removed and a purse-string suture was placed about the site of 
perforation, The uterus was soft, cyanotic, and enlarged to the size of a 3 months’ preg- 
nancy. The patient had an afebrile, uneventful postoperative course. On the fifth post- 
operative day an Aschheim-Zondek test was taken and was positive. She was discharged on 
the eighth day and advised to return to the prenatal clinic for follow-up studies. 


Fig. 2.—X-ray showing catheter extending from the pelvis es toward the left flank with 
the tip at the level of Ls: (Patient F a) 


The patient failed to return to the clinic and was located two months later. She 
furnished the additional information that she started bleeding vaginally the day after she 
had left the hospital and aborted spontaneously at home 2 weeks later unattended by a 
physician. Bleeding continued following the abortion for another 3 weeks. She had since had 
a normal menstrual period. 

H. W. (T. H. No. 6834), an 18-year-old, para ii, gravida iii Negro woman, was seen on 
Dec, 12, 1952, complaining of low abdominal pain most pronounced in the left lower quadrant, 
and vaginal bleeding of two days’ duration. She was seen at the tuberculosis hospital where 
she had been hospitalized for the past three years. She admitted having introduced a rubber 
catheter into the vagina on Dec. 8, 1952, in an attempt to cause an abortion while she was 
home on a pass from the hospital. Her last menstrual period was Oct. 12, 1952. 

She had had two uneventful normal spontaneous deliveries 4 and 3 years before. In 
1950, she had an episode of hemoptysis which was to the patient’s knowledge the first mani- 
festation of pulmonary tuberculosis. 

Physical Findings.—She was a well-developed, well-nourished Negro woman in no acute 
distress. Her temperature was 98.2° F., pulse 80 per minute, blood pressure 110/60. 

The abdomen was moderately distended, tympanitic, soft and nontender. No masses 
were palpable. 
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Pelvic Examination.—The size of the uterus was difficult to determine because of tender- 
ness on palpation. The uterus appeared to be softened and slightly enlarged. The cervix 
was closed and tender on motion. The gloved examining fingers were coated with thick 
dark red blood. 

Speculum examination revealed the vaginal wall to be intact and no foreign body was 
seen. The cervix was closed. 

Laboratory Findings.—The hemoglobin was 14.0 Gm. per cent; red blood count 4.5 
million; white blood count 12,850. Urinalysis was negative. 

A flat plate of pelvis revealed a tubelike density in the pelvis (Fig. 3). 

Cystoscopy failed to reveal the presence of a foreign body in the bladder. 

The patient was placed on antibiotics, a Cantor tube was introduced through the nose 
into the stomach and small bowel, and parenteral fluids were administered. 

During the next few days the patient’s general condition improved and the distention 
subsided. On Dec. 15, 1952, she aborted a fetus 5 em. in length. 

On Dec. 31, 1953, a laparotomy was performed under gas, oxygen, and cyclopropane 
anesthesia. Findings at operation were moderate bowel distention with matting together of 
bowel and pelvic organs by relatively fresh fibrinous adhesions. A rubber catheter about 
12 inches long presented spontaneously when the peritoneal incision was made. No further 
exploration of the abdominal cavity was carried out. The patient made an uneventful post- 
operative recovery. 


Fig. 3.—xX-ray taken one week after insertion of the catheter showing a portion of 
the catheter lying transversely in the right side of the pelvis and distention of small and large 
bowel indicative of paralytic ileus (Patient H. W.). 


C. C. (Q.G.H. No. A14146), a 32-year-old para ii, gravida. iii, Negro woman was 
admitted on Jan. 1, 1953, with a history of inability to retrieve a catheter inserted by herself 
into the uterine cavity for the purpose of abortion. Her last menstrual period was on 
Oct. 13, 1952. 

She had inserted a rubber catheter “about 12 inches long” through the cervix 24 hours 
prior to admission to the hospital. She denied having pain, chills, faintness, or vaginal 
bleeding. 

Obstetrical History.—She had had 2 normal full-term spontaneous deliveries in 1948 
and 1950. 

Physical Findings.—She was a well-developed, well-nourished Negro woman in no 
acute distress. Her temperature was 99.4° F., pulse 72 per minute, respirations 16 per 
minute, blood pressure 120/70. The abdomen was soft, flat, and not tender. Pelvic examina- 
tion (performed by a member of the resident staff) revealed a marital introitus, the uterus 
enlarged to 3 months’ size, softened, and anterior in position. The adnexa were not palpated. 
Speculum examination showed the cervix to be cyanotic and no bleeding was seen. 

The patient was seen by a member of the Attending Staff who estimated the size of the 
uterus to be that of a 6 to 8 weeks’ pregnancy. The uterine cavity was explored with a 
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sponge stick and failed to reveal the presence of a catheter. In view of these findings and 
since the appearance of the catheter on x-ray showed it to occupy an area larger than the 
estimated size of a 6 to 8 week uterus, a laparotomy was advised, considering a diagnosis of 
catheter in the peritoneal cavity and perforation of the uterus (Fig. 4). 

Laboratory Findings.—Urinalysis was negative; white blood count 15,400 with 80 per 
cent polymorphonuclear leukocytes; 20 per cent lymphocytes; hemoglobin 9.0 Gm. per cent; 
red blood count 3.47; corrected sedimentation rate 36. 

A laparotomy was performed under general anesthesia approximately 18 hours after 
admission to the hospital. The uterus was found to be soft and enlarged to approximately the 
size of a 3 to 4 months’ gestation. A catheter was not present in the peritoneal cavity nor 
could it be palpated through the bladder or rectal wall. 

There was very little doubt that the catheter was in the uterine cavity and, in view of 
the vigorous intrauterine exploration which preceded the laparotomy, it was felt that it was 
unlikely that the pregnancy could remain intact. It was therefore elected to do a 
hysterotomy which yielded a 3-month-sized fetus and a No, 18 French rubber catheter. 
The patient had an uneventful, afebrile postoperative course and was discharged on the 
eleventh postoperative day. 


Fig. 4.—X-ray showing a coiled catheter in the lower left side of the abdomen. The catheter 
was ultimately found in the intact gravid uterus (Patient C. C.). 


Summary 

1. Four eases are herein reported in which a rubber catheter was intro- 
duced by the patient into the uterine cavity for the purpose of abortion. At 
laparotomy, in three of the cases, the major portion of the catheter was found 
in the peritoneal cavity, having perforated the uterine wall. In one ease, the 
catheter was found in the uterine cavity. 

2. In the three cases of uterine perforation, the catheter was removed and 
the uterine rent was repaired. In the case of pregnancy and the catheter with- 
in the uterus, a hysterotomy was performed with removal of the uterine con- 
tents. 

3. Three of the patients aborted; the fourth, with the intact uterus, had a 
hysterotomy and evacuation of the uterine contents. 
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4. All of the patients had an uneventful postoperative course following 
laparotomy. 


5. In all four eases the rubber catheter was visualized on x-ray. 


Conclusion 


There is a definite trend toward the intrauterine insertion of the rubber 
catheter for the purpose of inducing an abortion. With its insertion there is 
danger of perforating the soft gravid uterus. It is postulated that in those 
cases where the uterus is perforated at the time of the introduction of the 
catheter the activity of the myometrium propels this foreign body through 
the perforation into the peritoneal cavity. It is also conceivable by the same 
token that the foreign body could be expelled through the cervical os. 

Finally, it is recommended that a flat plate be taken in all cases in which 
an illegally induced abortion is suspected. 


Prompt and minimal surgical therapy is advised. 
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NORMAL PREGNANCY FOLLOWING RESECTION OF OVARY FOR 
PRIMARY OVARIAN PREGNANCY 


Case Report 


SAMUEL M. Martins, M.D., aNp JAMES F. Peacock, M.D., Los ANGELES, CALIF. 


(From Queen of Angels Hospital) 


VARIAN pregnancies have been described since 1682,! and prior to 1951, 
according to Manton,? over 200 cases have appeared in the literature. 

Probably many are unrecognized for lack of pathological investigation. In 
their review of the literature Hirsch and Waltman* believe that not more _ 
than 85 cases conform to the criteria of Speigelberg* which are: (1) The 
tube on the affected side must be intact and separate from the ovary. (2) The 
fetal sae must occupy the position of the ovary. (3) The pregnancy must be 
connected to the uterus by the ovarian ligament. (4) Definite ovarian tissue 
must be found in the sae wall. 

As far as we can determine from the literature, this is the first case re- 
ported where a primary ectopic pregnancy of the ovary has been resected and 
subsequently followed by a normal pregnancy. 

Essentially ovarian pregnancies are divided into intrafollicular or true 
ovarian pregnancy in which ease the fertilized ovum develops within the 
ovary, and extrafollicular or false type in which case the fertilized ovum im- 
plants on the surface of the ovary. The knowledge of the etiology is not con- 
clusive. 

The pathological process and symptoms are the same as those of tubal 
pregnancy, and they cannot be differentiated until after a laparotomy. 
Possibly an ovarian pregnancy may rupture later than a tubal pregnancy. 

The following case is singularly interesting because the opposite ovary 
was destroyed by an endometrial cyst and conservative surgery was necessary 
to maintain ovarian activity; therefore, the pregnancy was resected from the 
ovary. A left salpingo-oophorectomy was performed to remove the endo- 
metrial cyst. 

Mrs. C. P., a 31-year-old white gravida ii, para ii, had been observed for five months 
on account of a left adnexal mass measuring 6.0 by 7.0 em., for which she had declined 
surgery. On the day of surgery she complained that she had missed her period for seven 
or eight days, and that she had been spotting and bleeding for two days. She also 
complained of intermittent sharp pains in the lower abdomen since spotting began. 


Eight hours before admission she had developed severe pain in the lower abdomen which 
caused her to collapse. 

By the time she reached the hospital one hour later, she had developed marked 
abdominal tenderness, a moderate amount of rigidity, and signs of shock. Pelvic 
examination revealed a small amount of blood in the vagina, a normal-sized uterus with 
an exquisitely tender cervix, and a 6 cm. mass in the left adnexa. 
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On opening the abdomen there was a moderate amount of blood, an intact 7 by 9 em. 
cyst of the left ovary, and a freely bleeding ruptured 2 by 3 em. mass in the right ovary. 
Since it was necessary to remove the left tube and ovary in toto, a resection of the 
Ovarian pregnancy was performed. There was an uneventful recovery. 

Nine months later this patient again presented herself complaining that she had 
missed her period for five months. She was found to be four months pregnant. There 
were no complications during pregnancy, and she delivered a viable term infant on April 
4, 1953. 

The pathological report was as follows: 


“Specimen consists of a blood clot almost spherical in outline noted at surgery to be 
imbedded in the right ovary. The specimen measures 2.5 cm. in maximum diameter. 
Microscopic examination of the almost spherical blood clot removed from its bed in the 
right ovary shows against a background of blood clot some placental tissue elements. 
The chorionic villi are well preserved. Additional sections from the clot show in places 
around the periphery a thin layer of ovarian tissue. This is infiltrated with blood. The 
ovarian stroma is normal in appearance. A few ova are also seen. The blood clot is also 
fused with this peripheral layer of ovarian parenchyma, and in the clot there are well 
preserved placental tissue elements. The histological picture indicates that we are dealing 
here with ovarian ectopic pregnancy.” 

Diagnosis.—Endometrial cyst of the left ovary. Right ovarian eetopie pregnancy. 


Summary 


The literature is reviewed and a ease is reported in which an ovary, the 
site of an ovarian pregnancy, was treated by partial resection. 

The case is of interest since, although the opposite ovary had been 
completely removed for an endometrial cyst, an intrauterine pregnancy 
ensued. 
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PREGNANCY IN A PATIENT WITH MYXEDEMA 


KopeL Burk, M.D., AnD ANDREW KErrR, JR., M.D., NEw ORLEANS, La. 


(From the Department of Medicine, Louisiana State University School of Medicine) 


Conception is unusual in patients who have myxedema. 


Case Report 


Mrs. E. B., a 48-year-old housewife of French extraction, was first seen at Charity Hos. 
pital, Lafayette, Louisiana, Dec. 15, 1952, because of cramping in the stomach. For several 
months she had not menstruated and she thought these cramping pains were symptoms of a 
miscarriage. She had noticed swelling of the abdomen for several months. 


Review of Symptoms.—She complained of marked lethargy and weakness of 5 years’ 
duration. For the past 2 years she had noticed puffiness of the face and eyelids as well as 
dryness and brittleness of the hair. 


History.—Her menstrual periods had been most irregular (amenorrhea for two to three 
months at a time) since the birth of her first child seventeen years before, when the patient 
was 31 years of age. He was successfully breast fed. Until 4 months after his birth no 
menses were present. Thereafter her periods were irregular and infrequent. She stated 
that she had never felt entirely well since his birth. Four years later a second infant 
was born and lactation was normal. Shortly after this pregnancy, because of lethargy, 
weakness, and smothering she was treated with thyroid medication for one year. Her 
symptoms disappeared but she stopped medication after one year. Five years after stop- 
ping thyroid medication her third pregnancy occurred (she had had only 2 or 3 menstrual 
periods in 5 years) and this infant was nursed at the breast. Amenorrhea for 18 months 
followed this pregnancy. Her last menstrual period was in August, 1952, and the previous 
menstrual period in April. She flowed for seven days with the period in August. 

Physical Examination.—On physical examination in December, 1952, the patient showed 
signs of overt myxedema. The skin was dry, the hair coarse, the eyelids puffy. Speech was 
slow and movement delayed. Axillary and pubic hair were present in normal amounts. The 
blood pressure was 120/80 and the pulse rate 60 per minute. The heart was normal. The 
tendon reflexes showed a prompt response but slow relaxation (Chaney! reflex). 

The basal metabolic rate was minus 40 per cent. The electrocardiogram had low QRS 
complexes and low T waves (Fig. 1). An x-ray of the chest was normal. Urine analysis was 
normal. 


On Dec, 31, 1952, she was started on thyroid extract, Yo grain daily. This dose was 
gradually increased to %4 grain daily by January 15. Her symptomatic response was good. 
On February 9 she seemed improved. The tendon reflexes were still of the Chaney type but 
less pronounced. Basal rates were minus 32 and minus 39. The electrocardiogram was 
unchanged. 

After a month on this dose her clinical condition was markedly improved, but the basal 
rate was still minus 29 per cent. At this time (March 13), three months after her initial 
visit, fetal movements were felt and fetal heart tones heard. Her dose of thyroid extract 
was increased to 1 grain daily. Two months later (April 16) the basal rate was minus 4 
per cent and the electrocardiogram had returned to normal (Fig. 2). Her facial appearance 
had improved. 

In June, after having received 1 grain thyroid extract daily for three months, slight 
vaginal bleeding occurred. At this time a diastolic blood pressure of 106 and a trace of 
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albuminuria were noted. On bed rest and a salt-free diet the bleeding ceased, the blood pres- 
sure returned to normal, and the albuminuria disappeared. 

On June 28, 1953, labor began and a normal male infant, estimated to be a 6 months’ 
fetus,2 weighing 3 pounds, 6 ounces, was delivered. Lactation was normal. The basal rate 
determinations one week post partum were minus 6 and minus 14. 
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Fig. 1. 


Electrocardiogram before thyroid therapy. 


One month after delivery the infant weighed 4 pounds, 1 ounce, and was healthy. The 
patient was asymptomatic although her basal rate was now minus 28 per cent. Thyroid was 
increased to 11% grains daily. Repeat basa] rate determinations in September, 1953, remained 
minus 28 on 1% grains thyroid. She was asymptomatic. 


Comment 


The interrelationship of the endocrine glands in maintaining health is the 
keystone of our beliefs concerning them. The use of thyroid in the treatment 
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of sterility and abortion is common. It is surprising that normal pregnancies, 
resulting in normal offspring, can occur in the absence of thyroid hormone. 
Striking are the accounts of its occurrence in patients with cretinism, as well 
as with myxecema. 


Ye 


Fig. 2.—Electrocardiogram after thyroid therapy. 


Townsend’ and Merguet' each observed pregnancy in a eretin. Delivery 
was by cesarean section. The infant was normal in Townsend’s case. Al- 
though in Merguet’s case the infant appeared normal, he did not survive. At 
postmortem examination no cause for death was found; the thyroid gland was 
normal. 


Means? noted that Ord observed two pregnancies in an untreated patient 
who had a classical case of myxedema. The only complication mentioned was 


! 
5/13/53 
i 
| 
| V4 
i 
| 


1626 BURK AND KERR Am. J. Obst. & Gynec. 


December, 1954 


postpartum hemorrhage. Means observed a 17-year-old patient with marked 
evidence of myxedema, who was 2 months pregnant when first seen, and who, 
on thyroid medication, had an uneventful term pregnancy with birth of a 
normal infant. Rolleston® stated that Kirk had a patient who, while myx- 
edematous, gave birth to 13 children. Howard’ in analyzing 86 cases of myx- 
edema in females recorded pregnancies in two; one occurred at the onset of 
the disease; the other after it was fully established. Normal infants were born 
to both. Other instanees of pregnancies in patients with myxedema are re- 
ported by Plummer,’ Zimmermann,’ and Parkin and Greene.’® Plummer’s 37- 
year-old patient with myxedema of two years’ duration, had a good response 
to thyroid therapy. Within four months she delivered a 7 month stillborn in- 
fant. Fetal death was attributed to hydramnios. Pregnancy was not sus- 
pected until delivery. Zimmermann’s patient had fully developed myxedema 
and thyroid was prescribed. Inadvertently the medication was not taken. 
One year later a normal full-term infant was delivered. Six months later thy- 
roid was taken and soon pregnancy recurred, which was interrupted. Parkin 
and Greene diagnosed juvenile myxedema in an untreated patient observed 
by them at term. The outcome of pregnancy was normal. They obtained his- 
tories from 4 of their other myxedematous patients, who, without therapy, ear- 
ried infants to term. They cited 10 case reports of pregnancy in myxedema 
or cretinism. Four are not sufficiently documented to accept unequivocally. 
The others are among those cited above. 

The return in our patient of the basal metabolism rate to myxedematous 
levels after delivery while on the same thyroid dosage is of interest. Whether 
the elevated rate was caused by transfer of thyroid hormone from the fetus to 
the patient or by the hypermetabolism of pregnancy cannot be stated. 


Summary 


Pregnancy in a myxedematous patient, before treatment with thyroid hor- 
mone, is recorded. The course and outcome of the pregnancy were uneventful. 
Other examples of normal pregnancy occurring in patients with myxedema 
and eretinism are cited. 
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*Amsallem, W., and Amsallem, H.: Fluorescent Substances and Their Derivatives in 
Experimental Carcinoma, p. 229. 
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Amsallem, W., and Amsallem, H.: Fluorescent Substances and Their Derivatives in 
Experimental Carcinoma, p. 229. 


In the orderly course of development and repair, all cells in the body go through 
progressive, predictable changes and stages. A change in metabolism occurs when car- 
cinoma develops, resulting in an anarchy in reproduction which not only causes prolific 
multiplication of cells but also causes changes in the physicochemical metabolism of each 
cell itself. Evaluation of this disequilibrium in cancer cells was undertaken, with attempted 
exclusion of all other normal cells of the animal. It has been shown that malignant cells 
have the property of attaching to themselves many fluorescent substances and in much 
greater quantity than do noncancerous cells. The least toxic and most fluorescent com- 
pounds were used, and fluorescent properties assayed by means of the Wood ultraviolet 
light. Substances used were hematoporphorin, hematoporphorin with lead, fluorescin, 
rose bengal with glucose with urea and with urea and sodium cacodylate, and methyl- 
cholanthrene. Rats with specific known strains of cancer were used as the experimental 
animals, Tissue studies, both by fluorescent light and section, were carried out after the 
death of the test animals. Marked increases in fluorescent properties were noted in malig- 
nant tissue as compared to the normal, as well as a lesser degree of cell division and 
growth with injected animals. Further studies are in progress. 

L. B. WINKELSTEIN, M.D. 


Crehange, J., and Passicousset, A.: Blood pH Studies in Cancer, p. 266. 


Many studies in the past have pointed to marked changes in the pH of the blood in 
malignant disease. At one time it was thought that any malignancy could be diagnosed 
early by this means. Studies were conducted along these lines. It was found that in the 
large majority of cases, the pH was entirely within normal range, despite the presence 
of large tumor masses. All types of growths were included in the study. Over-all results 
showed in 60 per cent of the cases a pH greater than 7.40 (40 per cent between 7.40 and 
7.45 and 22 per cent greater than 7.45). The remaining 40 per cent averaged between 7.35 
and 7.40. It was concluded, therefore, that pH values of the blood were of no value in 
diagnosing either the presence or the extent of any malignant process. 

L. B. WINKELSTEIN, M.D. 


*Titles preceded by an asterisk are abstracted below. 
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Bordeaux chirurgical 
Vol. 4, October, 1953. 


Laborit, H., Jaulmes, C., and Kiinlin, J.: Intracardiac Surgery on the Exsanguinated 
Heart During Artificial Hibernation, p. 177. 

Masse, L., Tingaud, R., LaFargue, J., and Magimel, J.: Cellophane Envelopment of 
Abdominal Aortic Aneurysm, p. 182. 


*Magendie, J., and Kolenec: Diagnostic Procedures in Cervical Cancer, p. 190. 
*Masse, Dax, and Carles: Ovarian Leiomyoma, p. 196. 
Magendie, J., and Kolenc: Diagnostic Pracedures in Cervical Cancer, p. 190. 


This paper assays all of the methods of early diagnosis of cancer of the cervix where 
malignancy cannot be determined by bimanual or speculum examination. Such early 
forms are divided into two main groups, the true invading cancer with involvement of the 
underlying stroma, and the intraepithelial type of cancer or the so-called carcinoma in situ. 
Early symptoms for both groups are essentially the same. No cases were reported where 
pain was the dominant feature. The commonest complaint was that of small spontaneous 
flecking of blood and, second, of moderate-to-severe vaginal discharge, the former in 52 
per cent of the cases of invasive carcinoma and in 39 per cent of the cases of carcinoma 
in situ. 

Diagnosis of all carcinoma of the cervix can actually be made solely on the basis 
of biopsy of the suspected lesion. Routine biopsy of all suspected lesions is impracticable, 
however, not only from the point of view of expended time and expense but also from 
the point of view of the patient’s comfort. Various screening tests for evaluation of lesions 
of the cervix have been devised. These include the Schiller iodine test; colposcopy; 
curettage of the suspected lesion; and the study of the exfoliated cervical and vaginal 
cells. The author believes that the first of these, the Schiller test, should be included in every 
speculum examination. Although in his hands it is not always a reliable method, it can at 
least point the way for future examination and biopsy. Colposcopy, although highly recom- 
mended by the German authors, was felt to be accurate as a preliminary diagnostic measure 
only in the hands of those who were specially trained in the use of the instrument. The 
third method, or curettage of the endocervix or the edge of the suspected lesion, is simple 
and accurate. As a general rule, however, the authors have found that the most accurate 
screening test for carcinoma of the cervix is the study of the exfoliated cells. The pro- 
cedure is speedy, and the actual examination of the smears can be done at leisure. In 
general, none of the screening tests outlined can be used as a true diagnostic test, but must 
be followed in all suspected cases by actual biopsy examination of the tissue. 

L. B. WINKELSTEIN, M.D. 


Masse, Dax, and Carles: Ovarian Leiomyoma, p. 196. 


Leiomyoma of the ovary is a rare neoplastic growth. Since only 18 such cases have 
been reported previously in the literature, the authors felt that the case which they 
observed and operated upon should also be reported. The case history of a 65-year-old 
woman is presented. No gynecological symptoms were noted, the main complaints being 
abdominal pressure, increase in size of the abdomen, and general symptoms referable to 
the gastrointestinal and urinary tracts. Examination revealed a large, hard abdominal 
mass, the origin of which could not be determined. On operation a large tumor mass, 
about the size of a baby’s head, was noted. The mass had its origin in the right broad 
ligament and actually was interligamentous in position. Many intra-abdominal adhesions 
were present and connected the tumor not only with many intestinal loops but also with 
the other organs of the pelvis. No intra-abdominal fluid was present. The patient’s post- 
operative course was uneventful. No radiation therapy was given. Pathological study 
demonstrated a typical reddish mass, characteristic of leiomyomas, in contradistinetion to 
the blanched masses found with fibroma. On section typical muscle fibers were found. 

L. B. WINKELSTEIN, M.D. 
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Geburtshilfe und Frauenheilkunde 
Vol. 13, No. 12, December, 1953. . 


Fikentscher, R.: Operative Procedures in Female Sterility, p. 1053. 

*Stauder, K. H., and Tscherne, E.: Psychogenic Sterility, p. 1069. 

Kehrer, E.: Hyperemesis Gravidarum, p. 1081. 

Hagemann, U., and Simon, H.: Fetal Death and Prematurity as the Result of Trans- 
placental Infection, p. 1096. 

Heberer, H.: Duration of Pregnancy and Weight, p. 1105. 

Haufbauer, H.: Comment on the Work of Wollman, “Collection of Cases of Puer- 
peral Pelvic Venous Thrombosis,” p. 1123, 


Stauder, K. H., and Tscherne, E.: Psychogenic Sterility, p. 1069. 


It is a well-established fact that the psyche exerts many effects upon the functions 
of the body, probably through its action on the pituitary-ovarian axis. In certain cases 
of sterility, either primary, where the drive for conception is great, or secondary, after 
severe birth trauma, the effect is produced by the development of anovulatory cycles. In 
some of these cases, results can be achieved by the use of gonadatropic pituitary therapy, 
in others by cyclic injection of estrogens and progesterone. 

In many instances, however, anovulatory cycles are not the only cause of sterility, 
and in many others no causative factors can be determined after a complete work-up, in- 
cluding sperm studies, tubal insufflation, etc., has been done. It is interesting to note that in 
many cases which were studied other psychic phenomena were present. These included 
vaginismus, dyspareunia, dysmenorrhea, and frigidity. Furthermore, even in cases where 
hormonal dysfunction was present, all other factors being normal, pregnancy resulted after 
deep psychoanalysis had been successfully completed. This was true in a large per- 
centage of patients with hormonal imbalance and anovulatory menstrual cycles, who had 
previously undergone hormonal therapy. 

L. B. WINKELSTEIN, M.D. 


Vol. 14, No. 1, January, 1954. 


Zenker, R.: Recognition and Handling of Congenital Atresia of the Eosophagus, p. 1. 

Kepp, R. K.: High Voltage X-ray Therapy and Its Results in Gynecological Treatment, 
Dp: 20; 

*Burger, K.: A New Method of Operative Therapy in the Treatment of Obstinate 
Pruritus Vulvae, p. 31. 

Dryroff, R., and Micholzik, K.: Research on the Biology of Trichomonas Vaginalis, 
p. 36. 

Wied, C. L.: Estradiol Valeriate and Estradiol Undecylate 
Estrogens, p. 45. 


Two New Long-Lasting 


Stegmann, H.: The Strength of the Pelvic Floor After Surgery With and Without 
Early Ambulation, p. 52. 


Mittlestrauss, H., and Laas, E.: Diagnosis and Treatment of Cervical Carcinoma, p. 63. 
Schwenzer, A. W.: The Blood Picture in Transfused Newborn Infants, p. 69. 

Muth, H.: Prophylaxis of Puerperal Mastitis, p. 74. 

Fukas, M.: Case Report of Esophageal Deformity Without Hydramnios, p. 79. 


Burger, K.: A New Method of Operative Therapy in the Treatment of Obstinate 
Pruritus Vulvae, p. 31. 


Every physician knows the agony of a woman with intractable pruritus vulvae. The 
etiology of this disorder is unknown and the therapy, at best, gives only transient results. 
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Local anesthetics, antihistamines, hormone therapy, x-rays, vitamin A, parenteral hydro- 
chloriec acid, and other treatments have proved more or less useless. Quinine sometimes 
is of help because of its action on the sympathetic nervous system. Local therapy often 
employed consists of injection of Novocain, injection of alcohol, cauterization, and partial 
or total vulvectomy. 

Since in some instances none of these have given complete relief, the author de- 
scribes a new and modified surgical approach. This method is not recommended to be 
used where severe leukoplakia, severe kraurosis vulvae, or carcinoma is present. It consists, 
in principle, of lateral incisions parallel to the vulvar cleft, through the skin, and the 
undertunneling through these incisions, anteriorly, posteriorly, medially, and laterally. This 
results in a complete denervation of the entire vulvar area. The clitoral area is similarly 
treated. The operation itself is simple, the only minor difficulty being in the control of 
bleeding. It can be done under minimal anesthesia and takes no longer than half an hour. 

L. B. WINKELSTEIN, M.D. 


The Journal of Obstetrics and Gynaecology of the British Empire 
Vol. 60, No. 6, December, 1953. 


*Holmdahl, Svante C.: Toxoplasmosis and Pregnancy, p. 765. 

Oettle, A. G.: Paternal Influence in Polyzygotic Births, p. 

*Murdoch, Robin: Hyperglycaemia and Haemorrhagie Shock in Pregnancy: Pre- 
liminary Study, p. 785. 

*Atlee, H. B., Perlin, I. A., and Peabody, Jean A.: Late Effects of Early Ambula- 
tion in Obstetrics, p. 793. 

*Barnes, Josephine: Endometriosis of the Pleura and Ovaries, p. 823. 

Grenville-Mathers, R., and Trenchard, H. J.: The Diaphragm in the Puerperium, 
p. 825. 

*Cardell, B. S.: The Infants of Diabetic Mothers: A Morphological Study, p. 834. 

Whitehead, A. 8., and Rad, M.: The Position of the Foetus in Relation to Placental 
Site, p. 854. 

Orrahood, M. David, and Wyatt, John P.: Evolution of Endometrial Carcinoma 
Studied by Sequential Curettings, p. 859. 

*Preston, P. G.: Transplantation of the Ovary Into the Uterine Cavity for the Treat- 
ment of Sterility in Women, p. 862. 

*de Vere, R. D., and Dempster, K. R.: A Case of the Stein-Leventhal Syndrome As- 
sociated With Carcinoma of the Endometrium, p. 865. 

*Millar, W. Gordon: Pregnancy and Polycystic Disease of the Kidneys, p. 868. 

Kaplan, Ira I.: A Study of Effects of X-rays on the Grandchildren of Women Who 
Have Been Irradiated for the Treatment of Female Sterility, p. 872. 

MacKinnon, I. L.: Observations on the Composition of the Total Leucocyte Counts 
During the Human Menstrual Cycle, p. 878. 

Redman, T. Francis, and Airth, G. R.: The Minor Degree of Hydrocephalus as an 
Obstetrical Problem, p. 888. 

Noble, M. J. D., and Rowlands, 8.: The Utilization of Radio-iodine During Preg- 
nancy, p. 892. 

Barr, James 8.: Placental Metastases From a Bronchial Carcinoma, p. 895. 

Strickland, Paul: Carcinoma of the Uterine Body Treated With Radioactive Cobalt, 
p- 898. 

Thomson, John: The Comparison of the Perinatal Mortality Rates for a Maternity 
Hospital, p. 901. 
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Embrey, Mostyn P.: Multiple Primary Carcinomata of the Uterus, p. 904. 

Corbett, H. Vincent: The Aetiology of Anencephaly, p. 907. 

Champ, Charles J.: Spondylolisthesis and Pregnancy, p. 913. 

Burke, 8.: Krukenberg Tumour of the Ovaries Complicating Pregnancy, p. 915. 


*Watson, H. B., and Taylor, C. W.: A Case of Granular Cell Myoblastoma of the 
Vulva, p. 917. 


Russell, J. K.: An Unusual Case of Secondary Postpartum Haemorrhage Necessitat- 
ing Hysterectomy, p. 919. 


Henderson, John: Mono-amniotie Twin Pregnancy, p. 921. 


*Poidevin, L. O. S.: | Amelia: Review of the Literature and Report of a Case, p. 922. 


Holmdahl, Svante C.: Toxoplasmosis and Pregnancy, p. 765. 


In an effort to determine the effect of antenatal toxoplasmosis on the fetus, 23,260 
newborn infants were examined, representing 95 per cent of the children born in Goteborg 
during the period 1948 to 1951. Only 2 cases of infantile toxoplasmosis were discovered 
with the associated characteristic abnormalities. An extensive and well-documented sero- 
logic study of a representative group of mothers was carried out. Antibodies to toxo- 
plasmosis were found in 50 per cent of the pregnant women with 3 to 5 per cent of them 
high enough to indicate recent or current infection. There was not a statistically 
significant increase in the number of abortions, intrauterine fetal deaths, premature births, 
or defective children in this group of antibody carriers. A case is reported in which a 
mother developed serologic evidence of toxoplasmosis in the first trimester with a normal 
infant resulting. This, however, is the situation in whch the fetus is most likely to be 
affected since an existing high titer of maternal antibodies probably protects the fetus by 
inhibition of the parasite. 

The author concludes: (1) It is difficult or impossible to prevent the occurrence of 
infantile toxoplasmosis antenatally with the diagnostic possibilities now at hand. (2) 
Manifest infantile toxoplasmosis is rare. (3) Toxoplasmosis is rarely a cause of abortion, 
intrauterine fetal death, neonatal mortality, premature birth, or defective development 
in the child. (4) The mother can be infected with Toxoplasma during pregnancy without 
the fetus becoming infected. (5) In view of the present data, toxoplasmosis is not a 
sufficient indication for the termination of pregnancy. 

An extensive review of the literature is given with 34 references. 

A. FisH, M.D. 


Murdoch, Robin: Hyperglycaemia and Haemorrhagic Shock in Pregnancy: Pre- 
liminary Study, p. 785. 


The blood sugar levels in 40 pregnant patients with associated hemorrhagic shock are 
reported. The author concludes that hyperglycemia uniformly oceurs in this situation. 
Little change occurs in the blood sugar for the first 10 to 15 minutes, but thereafter a 
rapid increase occurs and the longer the shock remains untreated, the higher the blood 
sugar. The highest level (364 mg. per cent) occurred in the one fatal case reported, one 
hour before death, suggesting that terminal hypoglycemia does not occur. The hyper- 
glycemic response is delayed in accidental hemorrhage and may indicate altered carbo- 
hydrate metabolism in toxemia. Hyperglycemia diminishes as the patient recovers from 
shock, especially with transfusion. The author thinks there may be a direct relation be- 
tween the degree of hyperglycemia and the volume of blood lost. Carbohydrate 
metabolism in shock is discussed and possible reasons for the hyperglycemia advanced. 

Stewart A, Fisu, M.D. 
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Atlee, H. B., Perlin, I. A., and Peabody, Jean A.: Late Effects of Early Ambulation 
in Obstetrics, p. 793. 


This is an extensive, well-documented study of about 2,500 parturient women who 
undertook early ambulation between the years 1928 and 1949. In order to determine the 
late effects of postpartum early ambulation the follow-up has been exhaustive. The study 
demonstrates fairly conclusively that early ambulation does not increase the incidence of 
embolism, prolapse (uterine descent, cystocele, rectocele), benign uterine bleeding, retrover- 
sion, or subinvolution of the uterus. About 90 per cent of patients were enthusiastic about 
early ambulation and 67 per cent of multiparas who had previous inactive puerperia felt 
they recovered more quickly. 

There is considerable discussion of the etiology of the postpartum complications con- 
sidered in this study. The authors believe that suspension operations for postpartum ret- 
roversion and retroversion in general are unnecessary and are indicated in only an “in- 
finitesimal” number of cases. This article represents one of the most complete studies of 
early ambulation in obstetrics available. 

Stewart A. FisH, M.D. 


Barnes, Josephine: Endometriosis of the Pleura and Ovaries, p. 823. 


An unusual case of endometriosis of the pleura with recurrent hemothorax is reported. 
Following thoracotomy, at which time the diagnosis was established, the 25-year-old 
patient was treated with testosterone implants. Subsequently, conservative pelvic surgery 
was performed with removal of the right ovary which was involved in a large hemorrhagic 
eyst. The hemothorax recurred repeatedly and at the time of this report x-ray castration 
was being considered. 

The author notes that despite repeated thoracentesis, the bloody pleural fluid con- 
tained no fibrin. This fact suggested that the hemothorax was a form of vicarious men- 
struation, since menstrual blood does not usually clot. There was no evidence of endo- 
metriosis in the lung or elsewhere, except in the ovaries. Since the pleura develops from 
the celomic cavity, the author believes this case tends to support the serosal metaplasia 
theory of the origin of endometriosis, 

STEWART A. FIsH, M.D. 


Cardell, B. S.: The Infants of Diabetic Mothers: A Morphological Study, p. 834. 


A histopathologic study of 25 infants of diabetic mothers that came to autopsy is 
presented. Each system of the body is considered in detail, the abnormal findings at 
autopsy reported, and compared with similar studies recorded in the literature. In this 
study macrosomia was an almost constant finding, but there was no true visceromegaly 
noted, the organs being proportional to the body weight. The pancreas frequently showed 
eosinophilic infiltration with an increase in the area of islet tissue, due chiefly to beta cells. 
The amount of islet tissue and the body weight of the infant seemed directly proportional. 
The adrenal, pituitary, and thyroid glands were all normal. Evidence of “prematurity” was 
found in the lungs and glomeruli despite the large size of many of the infants. An increased 
incidence of hyaline membrane disease was found in this group, which is in agreement with 
most other similar studies. The placentas were unremarkable except for some increase in size. 
No increase in the frequency of congenital abnormalities was noted in this series. The author 
concludes that further investigation is required to determine the cause of the high incidence 
of fetal mortality and congenital defects in infants of diabetic mothers. 

Stewart A. FisH, M.D. 


Preston, P. G.: Transplantation of the Ovary Into the Uterine Cavity for the Treat- 
ment of Sterility in Women, p. 862. 


The author reports his technique of transplantation of the ovary into the uterine 
cavity in instances in which tuboplasty was impossible or both tubes had been excised. Of 
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21 patients, 10 were followed, and of these 3 became pregnant. One individual gave birth 
to 3 full-term living children. The total percentage of success was 14.3 per cent and in 
those which were followed, 30 per cent. A rather complete citation of literature on this 
subject is given. 

Stewart A. FisH, M.D. 


de Vere, R. D., and Dempster, K. R.: A Case of the Stein-Leventhal Syndrome Asso- 
ciated With Carcinoma of the Endometrium, p. 865. 


The authors report a case which met the clinical requirement for the Stein-Leventhal 
syndrome. Wedge resection of the ovaries was performed and at this time the endometrial 
curettings revealed cystic hyperplasia. Six months later curettage showed carcinoma of 
the endometrium and total hysterectomy with bilateral salpingo-oophorectomy was per- 
formed. The authors note references by other investigators who stress the possibility of 
endometrial carcinoma arising in patients with the Stein-Leventhal syndrome. No con- 
clusions are drawn, but the reader is left with the impression that prolonged estrogen 
stimulation of the endometrium from persistent unruptured follicles in this syndrome may 
increase the chance of occurrence of carcinoma of the endometrium. 

Stewart A. FisH, M.D. 


Millar, W. Gordon: Pregnancy and Polycystic Disease of the Kidneys, p. 868. 


Because of the paucity of reports of polycystic disease of the kidney associated with 
pregnancy, 5 cases which occurred at the Royal Maternity Hospital, Glasgow, are reported. 
Previous reports of the same condition are cited and clinical signs and symptoms are 
described. Of the 5 patients reported upon, 3 developed recurrent urinary tract infections 
which were controlled in all instances with antibiotics. Hypertension was severe in 3 
cases and led to renal failure and death in one instance. Of the other 2 hypertensive 
patients one developed eclampsia and one accidental hemorrhage. The author discusses 
the significance of hypertension in relation to polycystic disease and lists other urinary 
tract abnormalities which may be etiological agents in the development of hypertension. 
Despite the small series the author justifiably concludes that: (1) Asymptomatic poly- 
cystic disease of the kidney is not an indication for termination of pregnancy. (2) Despite 
frequent bouts of urinary tract infection, pregnancy should be allowed to continue, since 
antibiotics are usually successful in the control of these infections. (3) When hypertension 
is present, pregnancy is hazardous and interruption is advised. 

Stewart A. FisH, M.D. 


Watson, H. B., and Taylor, C. W.: A Case of Granular Cell Myoblastoma of the 
Vulva, p. 917. 


The authors report a single case of granular-cell myoblastoma of the vulva which 
occurred in a 32-year-old white woman. Myoblastoma is the name given to a tumor which 
occurs in striated muscle, usually the tongue. It may also be seen below mucous membrane 
and skin. Histologically, the cells resemble myoblasts, are large and elongated, and show 
markedly granular acidophilic cytoplasm. The actual origin from myoblasts is open to 
doubt, and though striations and mergene into muscle fibers have been demonstrated in 
lesions of the tongue and skeletal muscles, these features are not seen in the cutaneous 
nodules. Willis believes the tumor is rarely neoplastic and that it may result from trauma. 
Other authors believe the tumor may arise from pluripotent mesenchymal cells. The term 
myoblastoma is somewhat misleading since it implies malignancy. There are only a few 
cases reported which showed recurrence or metastasis. An abnormal proliferation of 
Squamous epithelium overlying the tumors occurs and resembles early squamous-cell car- 
cinoma. There is no evidence that this pseudomalignant proliferation is of any significance 
and its origin appears to be a reactive proliferation from the underlying growth. 
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There is no propensity for this tumor to occur on the vulva and its appearance in 
this area is apparently due to chance. The differential diagnosis must include sebaceous 
cyst, hidradenoma, fibroma, and other small nodular type tumors. Adequate local excision 
is sufficient treatment for this tumor. 

Stewart A, FisH, M.D. 


Poidevin, L. O. S.: Amelia: Review of the Literature and Report of a Case, p. 922. 


A single case of an extremely rare congenital anomaly is reported. By definition 
amelus is a “monstrosity without limbs” and is not to be confused with similar abnormali- 
ties in which there are rudimentary limbs or imperfectly formed or stunted extremities. 
In true amelia there must be no x-ray or gross evidence of limb structures occurring be- 
yond the pelvic and pectoral girdle. A number of previously reported cases apparently 
do not fit this exact definition and therefore are included under other headings in the 
author’s classification of this type of congenital anomaly. The author reviews a number 
of these “imperfect cases” of amelia and lists seven instances of true amelia which have 
been reported in the literature. The author believes that the etiology of this abnormality 
is probably genetic; he speculates, however, on the possible role of environmental and toxic 
factors. Three excellent illustrations of the fetus are presented. 

Stewart A. M.D. 


Zeitschrift fiir Geburtshilfe und Gynakologie 
Vol. 140, No. 2, 1954. 


Nortmeyer, K.: Basis of Hormone Therapy, p. 105. 

*Schuurmans, R.: Effect of Dietary Deficiency During Pregnancy, p. 121. 

Donner, H., and Gitsch, E.: Adenyl-Acid-System and the Menstrual Cyele in Dogs, 
p. 133. 

Schmog, G.: Skin Temperature Over the Breast in Evaluating Follicle Hormone 
Activity, p. 138. 

Langreder, W., and Merker, H.: Diagnosis of Menstrual Cycle Changes and Pregnancy 
by Cytological Study of Urinary Epithelium, p. 143. 

Erbsloh, J.: Hysterography With an Iodine Emulsion, p. 160. 

Movers, F.: Management of Postoperative Ileus, p. 177. 

Hecke, W.: Perforating Carcinoma of the Sigmoid Simulating the Symptomatology of 
Strangulated Ovarian Tumors, p. 182. 

Krausold, E.: Malformation of the Extremities in a Case of Uterus Bicornis Bicolis, 
p- 191. 


Bremer, K.: Abdominal Anomalies in the Fetus in a Case of Chondrodystrophy, p. 
198. 


Schuurmans, R.: Effect of Dietary Deficiency During Pregnancy, p. 121. 


The question of the type of diet during pregnancy and especially when toxemia is 
present has not yet been fully answered. During World War I, the incidence of pregnancy 
toxemias markedly decreased in Finland, Germany, and Holland despite marked reductions 
in the intake of both fats and proteins. Moreover, after the war, when so-called normal 
diets, or diets high in protein, were resumed, the number of cases of hypertensive disease 
again increased. Controlled dietary experiments have not, as yet, however, verified this 
observation. This apparent inconsistency is thought to lie in the function of the 
endocrines, especially the pituitary, thyroid, and adrenals, and is thought to act through 
electrolytic changes, and through changes in water balance. An extensive outline of the 
literature was made on the changes which occur with endocrine dysfunction, diet, and 
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metabolic factors. Decrease in protein metabolism is caused by hyperfunction of the 
adrenal cortex since protein has the ability to penetrate the cell membrane in both direc- 
tions and the adrenal steroids increase capillary permeability. Moreover, the displaced 
protein does not change the respiratory quotient. The woman’s protein economy is main- 
tained in this manner, both in the pregnant and the nonpregnant states. Variation of diet 
in relation to toxemia of pregnancy then can be explained on adrenal cortical function, 
since, in the pregnancy economy, both increases and decreases in tissue protein content 
are recorded. Furthermore, the greater the ingestion of protein, once the process has 
started, the more the abnormal symptomatology. The decrease in eclampsia frequency in 
times when protein is scarce, and its increase in normal times thus can be explained. 

L. B. WINKELSTEIN, M.D. 


British Medical Journal 
Vol. 1, Jan. 9, 1954. 


Drury, M. I., O’Driscoll, M. K., Hanratty, T. D., and Barry, A. P.: Rheumatic Heart 
Disease Complicating Pregnancy, p. 70. 


Rheumatic heart disease was the third most common cause of maternal death in 
128,474 deliveries in three Dublin Maternity Hospitals. In order to evaluate the problem 
a study was conducted at the National Maternity Hospital from Jan. 1, 1948, to Jan. 1, 
1952. Two hundred fifty pregnancies in 175 patients were considered. Patients were 
classified according to the standards of the New York Heart Association and survivors 
were followed from one to four years. Six deaths occurred during or within one year 
after confinement and were considered related to pregnancy. The rate of maternal mor- 
tality was 3.5 per cent and the corrected fetal loss was 6.4 per cent in the cardiac cases 
studied. 

In the analysis of the 175 patients, 151 were found to have mitral stenosis, 23 
suffered from mitral stenosis with aortic regurgitation, and one had aortic regurgitation 
alone. As suspected, with increase in age, both parity and gradation of the disease 
progressed. Twenty-nine of the patients were in acute congestive failure. Auricular 
fibrillation accounted for 4 of these. Two failures occurred in the first trimester, 7 in 
the second, and 14 between the twenty-eighth and thirty-sixth weeks. There were no 
failures from the thirty-sixth week to the puerperium and one was recorded after delivery. 
There were 7 cesarean sections. Only one of these was performed because of the disease 
and this was done early in the series. The authors state that they now believe that rheu- 
matic heart disease alone is not an indication for section. The methods of delivery in all 
vases are listed. Case histories of the patients who died are presented briefly. 

All fatalities occurred in nonclinie patients. Frequently there had been no knowledge 
of the existence of heart disease by the practitioner prior to the onset of the failure. At- 
tention is called to this fact with the hope of eliminating this shortcoming in the future. 
Five of the 6 deaths occurred in young primigravidas. 

Contraception, therapeutic abortion, or sterilization might have been indicated in but 
one patient who died. The stillbirths were estimated at 4 per cent and the neonatal 
deaths at 2.4 per cent, which corresponded to the figures for all deliveries of that 
hospital. Since but four of the conceptions could have been considered lost because of the 
carditis, rheumatic heart disease does not seem to bear a relationship to the prospect of 
having healthy children. 

In conclusion the authors state that early diagnosis is the most important factor in 
obtaining a successful result. Rest is the most significant part of the treatment. The 
remainder of the care is directed specifically to the rheumatic carditis. There seems to 
be no indication for induction of premature labor or cesarean section, but abbreviation of 
the second stage may be of value. 

ARTHUR PERELL, M.D. 
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Magner, J. W., and Kearney, W.: Cancer of the Uterus: Relative Incidence of Types, 
p. 434. 


Vol. 1, March 6, 1954. a 
Law, R. G., and Ranson, Shila G.: Anesthesia in Hospital Breech Delivery, p. 562. 


Vol. 1, March 13, 1954. 
Johnson, G. Trevor: Continuous Caudal Analgesia, p. 627. 


Vol. 1, March 27, 1954. 
Gadd, R. Lisle: Failed Forceps, A Review of 100 Cases, p. 735. 


The author reviews 100 cases of failed forceps at St. Mary’s Hospital, Manchester, 
from January, 1943, to December, 1951. The patients were referred to the hospital as 
emergency admissions after unsuccessful attempts at forceps delivery had been made in 
the patients’ homes by the family medical attendants. (Domiciliary obstetrics was more 
popular in this population in 1951 than it had been in 1943.) The incidence of failed 
forceps decreased from 17 cases in the first year to one case in the last year of the series. 
Dr. Gadd divides the etiology into 8 groups and discusses each in some detail. The largest 
group (39 per cent) was due to attempt at delivery with the cervix not fully dilated. 
Occipitoposterior position was the second with 22 per cent and transverse arrest third, 
accounting for 11 per cent of the total. There were 31 fetal deaths, 14 of these on 
admission, and 2 maternal mortalities. To prevent forceps failure these criteria are 
suggested: There should be no palpable cervix, the head must be deeply engaged, the 
occiput in the anterior position, there should be no marked contraction of the outlet, the 
bladder and rectum should be empty. The author outlines the principles of treatment of 
the condition, then concludes by comparing this series with earlier surveys, and attempts 
to explain the improvement evidenced in the Manchester Group. 

This report should be of value to those who perform deliveries in the patients’ homes. 
The criteria for prevention of forceps failure, however, are applicable to hospital practices 


as well. 
ARTHUR PERELL, M.D. 


Vol. 1, April 10, 1954. 
Aird, T.: The Conjoined Twins of Kano, p. 831. 
Cookson, Ivor: Domiciliary Obstetrics, p. 841. 


Vol. 1, April 17, 1954. 
Hytten, F. E.: Clinical and Chemical Studies of Human Lactation. VI, p. 912. 


Vol. 1, April 24, 1954. 
Stratton, F., and Renton, P. H.: Haemolytic Disease of the New Born Caused by a 
New Rh Antibody, Anti C,, p. 962. 
Vol. 1, May 1, 1954. 
Marks, K. L.: Congenital Syphilis as Diagnosed by Bone Changes, p. 1018. 


Vol. 1, May 15, 1954. 
Russell, J. K., Tacchi, D., and Graham, A. L. M.: Intravenous Ergometrine and the 
Undiagnosed Second Twin, p. 1129. 


Vol. 1, May 29, 1954. 
Donaldson, I. A., and Nassim, J. R.: The Artificial Menopause, p. 1231. 


Vol. 1, June 5, 1954. 
Krokfors, Erik, and Kinnunen, Olavi: Blood Groups and Gynecological Cancer, p. 1305. 
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Zentralblatt fur Gynaikologie 
Vol. 76, No. 1, 1954. 
*Keller, R., and Keller, B.: Implantation of a Very Young Human Ovum (Probably 
Less Than Thirteen Days Old) at the External Os, p. 1. 
Bohlig, H.: A Case of Intramural Gestation, p. 5. 
Kyank, H.: The Respiration of the Placenta in Vitro After Intrauterine Fetal Death, 
ps9: 
Winter, G. F.: Prenatal Sex Determination of Rapp and Richardson, p. 15. 
Kraetzig, W.: Four Ectopic Pregnancies in Three Generations of One Family, p. 18. 
Lewin, F.: Ovarian Tumor and Pregnancy, p. 20. 
Herkert, E. Fr.: Accuracy of the Frog Test of Houssay-Galli-Mainini, p. 22. 
Kuestner, H.: Is the Rectal Examination of the Parturient Patient Still Justified? 
p. 120. 


Keller, R., and Keller, B.: Implantation of a Very Young Human Ovum (Probably 
Less Than Thirteen Days Old) at the External Os, p. 1. 


A 45-year-old gravida iii, para iii, complained of irregular bleeding per vaginam. 
This bleeding was obviously due to a bleeding polypoid erosion, which was curetted. 
Examination revealed that one of the removed papillary excrescences contained a human 
ovum. Slides were submitted to the Carnegie Institution, where, because of the absence 
of villi, its age was estimated to be less than 13 days old. The authors feel that, due to 
the unfavorable environment at the external os, the ovum could not develop and would 
have been lost as an abortion. 

H. Luscuinsky, M.D. 
Vol. 76, No. 2, 1954. 
*Wolter, F.: Eugenie Indication for the Interruption of Pregnancy, p. 133. 
Huwer, G.: Structural Differences Between the European and the Chinese Female 
Pelvis and Their Obstetrical Consequences, p. 138. 

Decker, J.: Intrapartum Prolapsus Uteri Complicated by Native Obstetrics, p. 141. 

Kramer, H.: A Case of Most Severe Postpartum Eclampsia, p. 142. 

Holbein, R.: Aspiration Therapy of the Puerperal Breast Abscess, p. 157. 


Buchman, E.: Hidradenoma of the Vulva, p. 217. 
Wolter, F.: Eugenic Indication for Interruption of Pregnancy, p. 133. 


The author discusses the difficulties encountered in the correct application of the 
new “Law for the Protection of Motherhood” of Sept. 27, 1950. This law, valid only in 
the Eastern Zone of Germany, permits interruption of pregnancy not only for medical 
but also for eugenic indications. The law does not define the “serious hereditary diseases 
of one parent” required to justify interruption. The practical result has been that 
medical indications for interruption are magnified, in order to obtain permission to 
interrupt from the district health officer, even in cases where solid eugenic indications 
exist. The author proposes the creation of a fact-finding body to define the hereditary 
conditions involved, and proposes that, once proper eugenic indications are defined, the 
interruption of pregnancy should logically be accompanied by sterilization, if the latter 
is requested by both parents and recommended by two consultants. 

H. LuscuiInsky, M.D. 
Vol. 76, No. 3, 1954. 
*Kleine, H. O.: New Approach to the Treatment of the So-Called Essential Pruritus 
Vulvae, p. 220. 
Geipel, K.: Contribution to the Leiomyoma of the Vulva, p. 231. 
Luedicke, K.: Case of Unilateral Absence of Adnexa, p. 233. 


Schmidt, H.: Our Experience With Inactine, p. 235, 
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*Hoerman, G., and Lemtis, I.: Investigation of the Placental Circulation During the 
Third Stage of Labor, p. 329. 

Mayer, A.: Special Significance of the Frank Breech Presentation, p. 341. 

Kleine, H. O.: Lactoflavin Therapy for Leg Cramps During Pregnancy, p. 344. 

Gruenberger, V.: Criteria of Maturity of the Newborn, p. 356. 

Nieder, K., and Stech, D.: Causal and Contributory Factors in the Etiology of Trans- 
fusion Reactions, p. 359. 


Kleine, H. O.: New Approach to the Treatment of the So-Called Essential Pruritus 
Vulvae, p. 220. 


“Essential” pruritus vulvae is diagnosed by the author only after proper exclusion of 
parasitic, mycotic, and chemical etiology, and of kraurosis, neurodermatitis, and intertrigo. 
Since 1950 the author studied 50 patients of whom 80 per cent were over 45 years. In 
this group 20 patients showed latent diabetes, as determined by the Straub-Traugorr sugar 
tolerance test. This group was treated by daily insulin administration (10 units), diet, 
and local treatment with borax powder. Of the remaining 30 patients, 21 showed a 
definite increase in the pyruvie acid level of the blood (normal 0.77 to 1.16 mg. per cent). 
This group benefited dramatically by the intravenous administration of vitamin B complex 
preparations and short periods of diabetic diet. The elevation of the pyruvic acid level 
characterizes this group as one of disturbed intermediate carbohydrate metabolism. 

The remaining 9 patients suffered from excessive alkaline cervical secretion which 
the author explains on a neurovegetative basis. In this group the elevation of the pyruvic 
acid blood level was least marked. They benefited from B, administration, combined with 
vaginal application of a lactic acid preparation. The author feels that the excessive 
craving of the population for sweets as a mass reaction to the hunger years is responsible 
for the increase of disturbed carbohydrate metabolism and therefore also of pruritus 
vulvae. 

H. Luscuinsky, M.D. 


Hoerman, G., and Lemtis, I.: Investigation of the Placental Circulation During the 
Third Stage of Labor, p. 329. 


The authors show that the century-old obstetrical practice not to sever the umbilical 
cord before cessation of pulsation (Osiander, 1796) still makes sense today. Their very 
precise weighing of 100 newborn infants after spontaneous delivery shows, however, that 
78 per cent of the total postnatal blood (total quantity, 69 Gm.) reaches the newborn at 
the end of the first minute after birth, and that considerable reflux occurs during the 
second and the fifth minutes. In order to obtain the maximum possible postnatal trans- 
fusion within the framework of modern obstetrical technique, they recommend clamping 
of the cord at the end of the first minute as the most reasonable compromise. Although 
the authors did not find any clear-cut clinical evidence of a beneficial effect of this post- 
natal transfusion of placental blood, they feel that its usefulness lies in the filling of the 
pulmonary vessels during the expansion of the lungs. No direct relationship of postnatal 
transfusion and occurrence or severity of jaundice of the newborn was found. 

H. LuscHINSKy, M.D. 


Vol. 76, No. 4, 1954. 

*Hollaender, R.: The Monoamniotic Twin Pregnancy, p. 409. 

Erbloeh, J.: Vasography in the Fetus: A Contribution to the Study of Contrast Media, 
p. 414. 

Weyer, J.: Identification of Vitamin A in the Vernix Caseosa, p. 419. 

Benthin, D.: Investigation of the Technique and Accuracy of the Pregnancy Test of 
Galli-Mainini, p. 423. 

Schirmacher, H.: Artificial Insemination From a Sexual-Psychological Viewpoint, 
p. 430. 

Kuehl, I., and Voigt, G. E.: Erythroblastosis Due to Anti-e (Anti-hr’), p, 434. 


| 

| 


Volume 68 SELECTED ABSTRACTS 1639 


Number 6 


Hollaender, R.: The Monoamniotic Twin Pregnancy, p. 409. 


This report from the Maternity Hospital at Wiirzburg, Germany, cites three new 
cases of monoamniotic twins. These cases were observed in this hospital from 1900 to 
1953 among 53,746 deliveries. This report increases the published total to 165 cases. A 
review of the literature reveals a fetal mortality of 60.5 per cent which is almost exclu- 
sively due to knotting of the two umbilical cords. In one of the cases reported by this 
author there was a sickle-shaped amniotic fold between the points of insertion of the two 
cords. This is interpreted as a confirmation of one possible etiology, e.g., rupture and 
subsequent retraction and absorption of the originally present amniotic dividing membrane 
(Ahlfeld’s theory). 


H. LuscHInsky, M.D. 


The Canadian Medical Association Journal 
Vol. 71, No. 1, July, 1954. 


*Turcob, J., St. Arnaud, G., and Coulonval, L.: Pelvic Evisceration for Cancer, p. 1. 
Hughes, H. J., and Philpott, N. W.: Nisentil as an Analgesic in Labour, p. 6. 
Osmond, H.: The Spoken Paper, p. 49. 


Turcob, J. St. Arnaud, G., and Coulonval, L.: Pelvic Evisceration for Cancer, p. 1. 


Cancer of the rectum provided the occasion for the first evisceration of the pelvis 
but the greatest development of this procedure resulted from its employment in the 
treatment of carcinoma of the cervix. Cancer of the cervix usually causes death before 
there is extrapelviec involvement. Most of these deaths result from secondary complications 
and if the local cancer can be eradicated before they develop, the prognosis is improved. 

The author advocates the utilization of the terminal loop of the ileum as a sub- 
stitute bladder rather than a wet colostomy. Five cases in which this was done are 
reported. 


J. EDwARD HALL, M.D. 


Items 


‘‘The Foundation Prize’’ of the American Association of Obstetricians, 
Gynecologists and Abdominal Surgeons 


The rules governing the award are as follows: 


1. The award which shall be known as ‘‘The Foundation Prize’’ shall consist of 
$500.00. 


2. Eligible contestants shall include only (a) interns, residents, or graduate students 
in obstetrics, gynecology, or abdominal surgery, and (b) persons with an M.D. degree, or 
a scientific degree approved by the Prize Award Committee, who are actively practicing 
or teaching obstetrics, gynecology, or engaged in research in these fields. No fellow of 
the Association shall be eligible to compete for this Prize, and no candidate securing the 
award shall be eligible to compete again. 

3. Manuscripts must be presented under a nom de plume, which shall in no way indi- 
cate the author’s identity, to the President of the Foundation together with a sealed en- 
velope bearing the nom de plume and containing a card showing the name and address 
of the contestant. 

4. Manuscripts must be limited to 5,000 words, and must be typewritten in double 
spacing on one side of the sheet. Ample margins should be provided. Illustrations should 
be limited to such as are required for a clear exposition of the thesis. 

5. The successful thesis shall become the property of the Association, but this pro- 
vision shall in no way interfere with publication of the communication in the official 
Journal of the Association or, failing that, in a Journal of the Author’s choice. Unsuc- 
cessful contributions will be returned promptly to their authors. 

6. Three copies of all manuscripts and illustrations entered in a given year must be 
in the hands of the President of the Foundation before April 1st. 

7. The award will be made at the Annual Meeting of the Association, at which time 
the successful contestant must appear in person to present his contribution as a part of 
the regular scientific program, in conformity with the rules of the Association. The suc- 
cessful contestant must meet all expenses incident to this presentation. 

8. The President of the American Association of Obstetricians, Gynecologists and 
Abdominal Surgeons Foundation, Inc., shall annually appoint a Committee on Award, 
which, under its own regulations, shall determine the successful contestant and shall in- 
form the Secretary of his name and address by May 15th. 


JEAN PAuL Pratt, M.D., President 
2799 West Grand Blvd., 
Detroit, Mich. 


American Board of Obstetrics and Gynecology 


The next scheduled examination (Part I), written examination and review of case 
histories, for all candidates will be held in various cities of the United States, Canada, 
and military centers outside the continental United States, on Friday, Feb. 4, 1955. 

Case abstracts numbering 20 are to be sent by the candidate to the Secretary as 
soon as possible after receiving notification of eligibility to the Part I written examination. 


RoBERT L. FAULKNER, Secretary 
2105 Adelbert Road 
Cleveland 6, Ohio. 
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bladder complicating (Eichner 
et al.), 
in open staff general hospital (Williams 
et al.), 606 
in small 1944-1951 


urban hospital 
(Schneider), 1065 
postmortem (Talisman), 717 
statistics, review of, in a community and 
in the United States (Schneider), 
Childbirth program, training for, two thousand 
deliveries under (Thoms and 
Karlovsky), 279 
factors during (Straker), 1196 


t.) 
lobotomy, during (Hingson and Hellman), 
a destruens (Novak and Seah), 


Chorionepithelioma, Mathieu Registry, benign 
trophoblastic lesions in (Novak 
and Seah), 376 


of lung (Gérin-Lajoie), 381 
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Circulation, fetal, hemodynamic characteristics 
(Reynolds), 69 
in pregnancy (Beck), 100 
placental, during third stage of labor (Hoer- 
man and Lemtis), 1638 (Abst.) 


Circulatory manifestations during pregnancy 
nonpregnancy (Herbert et al.), 
155 


Cirsoid aneurysm of uterus (Gardner), 845 
Classification of ovarian tumors (Emge), 348 


Clinical and experimental endometriosis (Al- 
len et al.), 356 
approach to abnormal uterine bleeding 
(McLennan), 315 


Clostridium wwelchii infection, postabortal, 
treatment (Duckett), 960 (Corre- 
spondence) 


Colpomicroscopy in diagnosis of cancer of 
cervix (Antoine), 469 

Colporrhaphy, Manchester operation for geni- 
tal prolapse, final thoughts on 
(Shaw), 450 


Colposcopy in diagnosis of cancer of cervix 
(Antoine), 469 
Congenital adrenal hyperplasia, female pseudo- 
hermaphroditism due to (Jones and 
Jones), 1330 
adrenocortical hyperplasia, long-term corti- 
sone therapy (Goldberg), 1195 
(Abst. ) 
uterine anomalies and associated compli- 
cations of pregnancy (Philpott and 
Ross), 285 
Cénill’s operation for prolapse of uterus 
Tunis), 1500 : 
Conservatism in endometriosis (Brewer and 
Maher), 549 
Conservative treatment of placenta previa 
Fitzgerald et al.), 659 
Cor pulmonale, acute, simulating ‘obstetrical 
shock” of late pregnancy (Schneid- 
er and Engstrom), 691 
Corpus cancer, precursors. II. A clinical and 
pathological study of adenomatous 
hyperplasia (Gusberg et al.), 1472 
carcinoma, management (Corscaden and 
Tovell), 737 
uteri, carcinoma, radical panhysterectomy 
and pelvic node excision in (Brun- 
schwig and Murphy), 1482 
Correspondence, 730, 960 
Cortical and medullary adrenal activity in 
surgical and allied conditions 
(Franksson et al.), 1196 (Abst.) 
Cortisone therapy, long-term, in congenital 
adrenocortical hyperplasia (Gold- 
berg), 1195 ( Abst.) 
Culdoscopies, analysis of one hundred (Bux- 
ton and Herrmann), 786 
Cyst, ovarian, complicating pregnancy (Grimes 
et al.), 594 
Cystic hemangiomas in myomatous’ uterus 
(Lukié), 1180 
Cytological smears in trichomoniasis (Kean 
and Day), 1512 
Cytology, cancer, evaluation of staining tech- 
nique for demonstration of poly- 
saccharides and nucleoproteins with 
Schiff reactions in (Hopman and 
Stimson), 769 
exfoliative, atlas of (Papanicolaou), 950 
B. rev.) 
in early diagnosis of cancer of cervix 
(Antoine), 468 


D 


d-Amphetamine sulfate in treatment of pre- 
partum nausea and vomiting (Cald- 
well), 1142 

Death certificate diagnosis, accuracy of 
(McKelvey and Freeman), 30 

Deliveries under training for childbirth pro- 
gram, two thousand (Thoms and 
Karlovsky), 279 


Delivery, breech, relation of torticollis to 
(Roemer), 1146 
forceps (Bill), 245 
hemorrhage and_ shock at, clinical hy- 
following (Sheehan), 
| 205 
of papyraceous twin fetus, delayed 
(Kerner), 1185 
of patients with pelvic contraction (Men- 
gert), 25 
vaginal, second, recurrence of postpartum 
hematoma with (Baldwin), 1604 
Demerol and scopolamine injections in labor 
and delivery (Passmore and Santa 
Cruz), 
D’Esopo modification; febrile index (Hessel- 
tine and Bustamante), 623 
Dexedrine in prepartum nausea and vomiting 

| (Caldwell), 1142 

| Diabetes, fetal mortality (Calkins), 56 

Diabetic mothers, infants of, morphological 
study (Cardell), 1632 (Abst.) 

Die kreuzschmerzen der frau, ihre deutung 
und behandlung gynaekologische 
orthopaedie (Martius), 952 (B. 
rev.) 

Dietary deficiency, effect during pregnancy 
Schuurmans) 1634 (Abst.) 
Diverticulum of female urethra (Krieger and 

Poutasse), 706 

Dysmenorrhea, membranous, etiology and 

treatment (Greenblatt et al.), 835 
primary, superior hypogastric sympathec- 
tomy for (Lipman), 1535 

Dystocia caused by fecal impaction (tzel et 

al.), 72d 


1D) 


Eclampsia, fulminating, without convulsions 
or coma (Madalin), 1584 
maternal mortality (Connell), 1056 
myocardial failure (Burt et al.), 529 
severe, complicated by pulmonary edema, 
treatment (Fulsher and_ Sichel), 
1546 
treatment (Hester et al.), 510 
Editing a journal of obstetrics and gyne- 
cology, thoughts on (Young), 5 
Editorial, The special issue of the Obstetrical 
and Gynecological Survey on the 
seventieth birthday of Emil Novak 
(Taylor and Dieckmann), 729 
Elective induction of labor (MacKenzie), 983 
Electrical activity of human uterus in normal 
and abnormal labor (Steer), 867 
Electrohysterograph for recording electrical 
activity of uterus (Steer), 867 
Embolism and maternal mortality (Connell), 
057 
Emotional component in Trichomonas vagi- 
nitis (Moore and Simpson), 974 
Ixendamoeba histolytica invasion of squamous- 
cell carcinoma of cervix uteri (Car- 
ter et al.), 1607 
Endocrine aspects of intersexuality (Pratt), 
341 


investigation, culdoscopy as part of (Bux- 


ton and Herrmann), 787 


Isndocrinology, sexual, hormonal control of 
pelvic girdle and (Marois), 954 
(B. rev.) 
IXndometrial biopsy immediately following 
uterotubal insufflation and hyster- 
ography, modified insufflation cannu- 
al suction in (Rubin et al.), 
fe 
carcinoma, mode of spread, clinical and 
pathological data on (Brunschwig 
and Murphy), 1482 

hyperplasia in relation to genital function 
(Schréder), 294 

oil granuloma following hysterosalpingogra- 
phy (Aaron and Levine), 1594 


= 


SUBJECT 


Iendometriosis and _ fertility (Brewer and 
Maher), 551 
clinical and experimental (Allen et al.), 356 
conservatism in (Brewer and Maher), 549 
of pleura and ovaries (Barnes), 1632 
(Abst. ) 
peritonei, relationship of pain to functional 
activity (Sturgis and Call), 1421 
syncytial, in Mathieu 
Registry (Novak and Seah), 376 
Endometrium and _ cervix uteri, squamous 
metaplasia of, comparative studies 
(Fluhmann), 1447 
carcinoma, detection and diagnosis by vagi- 
nal and endometrial smears (Var- 
angot et al.), 474 
Stein- Leventhal syndrome associated with 
(de Vere and Dempster), 1633 
(Abst. ) 
mucous metaplasia, myxometra resulting 
from (Solomon and_ Polishuk), 
1600 
Enterocele, Manchester operation (Shaw), 454 
Environmental factors in carcinoma of cervix 
(Wynder et al.), 1016 
Epiphyseal maturation in newborn as related 
to maternal nutritional status 
(Tompkins and Wiehl), 1366 
fetal mortality (Calkins), 
5 
Estrogenic therapy in relation to induction of 
adenomatous hyperplasia (Gusberg 
et al.), 1476 
Etiological aspects in toxemia of pregnancy 
(van Bouwdijk Bastiaanse), 151 
Ixxfoliative cytology, atlas of (Papanicolaou), 
950 (B. rev.) 
Experimental and clinical endometriosis 
len et al.), 356 
anoxia (Cross et al.), 87 
carcinoma, fluorescent substances and de- 
rivatives in (Amsallem and Am- 
sallem), 1627 (Abst.) 
pulmonary arterial occlusions (Schneider 
and Engstrom), 691 
Exstrophy of bladder (Scott), 1302 
Exxtraperitoneal cesarean section and low cer- 
vical cesarean section, clinical com- 
parison for poten ntially or frankly 
infected parturient (Atherton and 
Williamson), 1091 
bladder avulsion complicating (Eichner 
et al.), 91 
Ixxtrauterine pregnancy, sigmoid-amniotic 
fistula complicating (Reich et al.), 


F 


Failed forceps, review of 100 cases (Gadd), 
1636 (Abst.) 
Fallopian tubes, adenocarcinoma, primary 
(Goldberg), 1169 
carcinoma, primary, diag- 
nosis (Israel et al.), 1589 
sterility in, causes (Rubin), 328 
Febrile index, modification after D’Esopo 
(Hesseltine and Bustamante), 623 
Fecal a caused by (Etzel et 
a 72 
Female genital tumors, mesonephric origin 
(Novak et al.), 1222 
pseudohermaphroditism due to _ congenital 
adrenal hyperplasia (Jones and 
Jones), 1330 
sterility, treatment, forty years’ 
in (Rubin), 324 
urethra, diverticulum (Krieger and Pou- 
tasse), 706 
Feminizing mesenchymomas of ovary (Busby 
and Anderson), 1391 
Fertility and endometriosis (Brewer and 
Maher), 551 
and fibroids (Newman), 1492 
Festchrift for Dr. George W. Kosmak, intro- 
duction to (Taylor and Dieck- 
mann), 1 


progress 
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Fetal and neonatal life, hypoxia in (Cross et 


ab); 
bradycardia and reflex control of heart 
(Reynolds), 79 
circulation, hemodynamic characteristics 
(Reynolds), 69 
eauenaaee oxygen transport (Cross et 
85 
kidney, intrauterine function of human 
(Kirchmair), 1198 (Abst.) 
mortality (Calkins), 50 
cesarean section in small urban hospital 
1944-1951 (Schneider), 1076 
and (Daichman and Gold), 


rates, comparison (Decker), 732 (Corre- 
spondence) 
South a States 1937-1952 (Ware), 
respiratory movements (Cross et al.), 82 
weight, estimation, using longitudinal men- 
(Johnson and Toshach), 


Fetus papyraceous twin, delayed delivery of 
(Kerner), 1185 
Fibroids and fertility (Newman), 1492 
Filipino female pelvis, roentgenologic study 
(Manahan et al.), 228 
Fistula, sigmoid-amniotic, complicating extra- 
uterine pregnancy (Reich et al.), 
tat 
Fistulas, lower urinary tract (Miller and 
George), 436 
tubointestinal and tubovesical, diagnosis by 
hysterosalpingography (Rozin ), 
vesicovaginal, treatment (Miller and 
George), 441 
Fluorescence, vulvar (Morton), 334 
Fluorescent substances and derivatives in ex- 
perimental carcinoma (Amsallem 
and Amsallem), 1627 (Abst.) 
Forceps delivery (Bill), 245 
failed, review of 100 cases (Gadd), 1636 
(Abst. ) 
Foreign body in abdominal cavity, location of 
——— (Wolfe and Lozman), 


‘ 

Forum “The ureter’ (presented at the 77th 
annual meeting of American Gyne- 
cological Society, Hot Springs, Va., 
May 20-22, 1954), 1272 

discussion of, 1305 

Fuchsin sulfurous acid reactions in cancer 
cytology, evaluation of staining 
techniques for demonstration of 
polysaccharides and nucleoproteins 
(Hopman and Stimson), 769 

Fulminating eclampsia without convulsions or 
coma (Madalin), 1584 

Functional activity of endometriosis peritonei, 
of pain to (Sturgis and 
all), 1421 


G 


Genetic dangers inherent in ovarian radiation 
(Rugh), 730 (Correspondence) 
yenital cancer, inoperable, hypervitaminosis of 
vitamins A and C in (Huber), 1199 
(Abst. ) 
function, endometrial - hyperplasia in rela- 
tion to (Schréder), 294 
prolapse, Manchester colporrhaphy opera- 
ry for, final thoughts on (Shaw), 
tract, lymphangiomas (Laufe), 722 
sterility in lower, causes (Rubin), 325 
tubercle and urogenital-sinus derivatives, 
developmental anomalies (Jones 
and Jones), 1342 
tumors, — origin (Novak et al.), 
Glomerular filtration rate in toxemias of 
pregnancy (de Alvarez and Rich- 
ards), 167 
nephritis complicating pregnancy, effect of 
in (Smith et al.), 
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Grading gynecologic procedures, system for 
(Williams), 1504 
Granuloma, endometrial oil, following hys- 
terosalpingography (Aaron and 
Levine), 1594 
Graphic analysis of labor (Friedman), 1568 
Growth hormone symposium, 968 (Item) 
Gynecologic aspects of adrenal hyperplasia 
and allied disorders (Jones and 
Jones), 1330 be 
diagnosis, differential, culdoscopy in (Bix- 
ton and Herrmann), 788 
handbook of (Neuweiler), 952 (B. rev.) 
malignancy, common types, occurrence of 
(Randall and Gerhardt), 1378 
management of pseudohermaphroditism and 
postnatal virilization due to con- 
genital adrenal hyperplasia (Jones 
and Jones), 1348 
procedures, system for grading (Williams), 
1504 


surgery, major, in the aged patient (Doug- 

las and Studdiford), 456 
Gynecology and obstetrics, combined depart- 

ments of, in United States (Schu- 
mann), 9 

ureterointestinal anastomosis in, indications 
for and results of (Everett and 
Hill), 1279 


H 


Halban’s operation for prolapse of uterus 
(Tunis), 1501 

Hand solutions for birth rooms, value of 
(Hesseltine and Turner), 628 

Headache, spinal, prevention of, epidural in- 
— of normal saline for (Mehl), 

Heart disease, organic, acute toxemia of preg- 
= associated with (Burt et al.), 


Hemangiomas, cystic, in myomatous uterus 
Luki¢), 1180 
Hematoma, postpartum, recurrence with sec- 
ond vaginal delivery (Baldwin), 
1604 
Hemedynamic characteristics of fetal circula- 
tion (Reynolds), 69 
Hemoglobin, fetal, and oxygen _ transport 
(Cross et al.), 85 
prenatal, relationship to hemoglobin of new- 
og infant (Parish and Brame), 
58 
Hemolytic disease in newborn, antepartum 
prediction with aid of antihuman 
globulin serum (Zelenik et al.), 633 
Hemorrhage and shock at delivery, clinical 
hypopituitarism following (Shee- 
han), 205 
cerebral, in toxemia of pregnancy (Don- 
nelly and Lock), 187 
intraperitoneal, spontaneous, during preg- 
nancy (Weigle), 943 
maternal deaths from (Connell), 1063 
mortality in Japan (Hasegawa), 45 
postpartum, incidence of (Hoffman), 645 
Hepatic failure in toxemia of pregnancy 
(Donnelly and Lock), 188 
Hepatitis in pregnant patient with uremia 
(Carpenter and Bell), 946 
Hirsutism, postpubertal, due to adrenal hyper- 
plasia (Jones and Jones), 1332 
Histidinuria in normal pregnancy, causes 
(Page et al.), 110 
Hormonal control of pelvic girdle and sexual 
endocrinology (Marois), 954 (B. 
rev.) 
Hydatidiform mole, benign (Novak and Seah), 


of 
in Mathieu Chorionepithelioma Registry 
(Novak and Seah), 376 
in one horn of bicornuate uterus (Cecil 
and Krech), 930 
perforating (Kuperstein and Mackles), 
36 
Hydralazine hydrochloride in hypertensive 
pregnancy (Jordan), 618 


INDEX 


Hyperglycemia and hemorrhagic shock in 
pregnancy (Murdoch), 1631 (Abst.) 
Hyperplasia, adenomatous, clinical and patho- 
logical study (Gusberg et al.), 1472 
adrenal, and allied disorders, gynecologic 
aspects (Jones and Jones), 1330 
endometrial, relation to genital function 
(Schréder), 294 
relationship to carcinoma (Schréder), 303 
Hypertension due to vascular lesions of one 
kidney (Howard), 1212 
Hypertensive pregnancy, Apresoline in (Jor- 
dan), 618 
Hypervitaminosis of vitamins A and C in 
inoperable female genital cancer 
(Huber), 1199 (Abst.) 
Hypopituitarism, postpartum, incidence of 
(Sheehan), 202 
Hypoxia in io. and neonatal life (Cross et 
al.), 


| Hysterectomy in treatment of carcinoma of 


corpus (Corscaden and _ Tovell), 


‘ ‘ 
indications and types, evolution of American 
attitude toward (Baer), 423 
total, new instrument for (Smatko), erg 
simplified technique with bridge clamp 
’ and stump stitch (Tauber), 1160 
vaginal, ee with (Bradford et al.), 
540 
Manchester operation (Shaw), 452 
results (Taylor et al.), 428 
Hysterosalpingography, diagnosis of tuboin- 
testinal and tubovesical fistulas by 
(Rozin), 1525 
endometrial oil granuloma following (Aaron 
and Levine), 1594 


I 


Iliac pain, chronic, in women (Atlee), 950 (B. 
rev.) 
Implantation of ovum at external os (Keller 
and Keller), 1637 ( Abst.) 
In memoriam, Koff, Arthur K., 959 
Kosmak, George W., 1201 
Incision, transverse, in pelvic surgery (Tollef- 
son and Russell), 410 
Indirect regenerative squamous’ metaplasia 
(Fluhmann), 1448 
Induction of labor (Mackenzie), 981 
Infant health and maternal nutrition (Macy 
and Mack), 146 
mortality in extraperitoneal and low cervi- 
cal cesarean section, clinical com- 
parison (Atherton and William- 
son), 1095 
national cesarean (Schneider), 1088 
Infants of diabetic mothers, morphological 
study (Cardell), 1632 (Abst.) 
Infection, Clostridium welchii, postabortal, 
treatment (Duckett), 960 (Cor- 
respondence ) 
puerperal, and maternal mortality (Con- 
nell), 1€55 
in Japan (Hasegawa), 46 
Trichomonas vaginalis, incidence, with three 
diagnostic techniques (Kean and 
Day), 1510 
treatment, continued studies on 
(Davis), 559 
urinary tract, childhood, prognosis in 
(Woodruff and Everett), 798 
Infertility due to adrenal hyperplasia (Jones 
and Jones), 1332 
Instrument for total hysterectomy, a new 
(Smatko), 1177 
Instruments, new, 713, 930, 1174, 1584 
Insufflation cannula, modified, for suction and 
endometrial biopsy immediately 
following uterotubal insufflation 
and hysterography (Rubin et al.), 
791 
Internal podalic version at New York Lying- 
In Hospital 1932-1950 (Rosensohn), 


9 
Intersexuality, endocrine aspects of (Pratt), 
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Inter-Society Cytology Council, 736 (Item) 
Intestinal obstruction, maternal deaths from 
(Connell), 1063 
Intra-abdominal rupture of pelvic abscesses 
(Vermeeren and Te Linde), 402 
Intrapartum and_ postpartum deaths (Cal- 
kins), 53 
Intraperitoneal hemorrhage, spontaneous, dur- 
ing pregnancy (Weigle), 943 
Intrauterine function of human fetal kidney 
(Kirchmair), 1198 (Abst.) 
Intravaginal potassium permanganate, hazards 
in (Lammert and Scott), 854 
Irradiation of parametrium with radioactive 
colloidal gold in carcinoma of cer- 
vix, results (Allen et al.), 1433 
Tsometric pelvimetry (Walsh et al.), 674 
Items, 736, 962, 1202, 1432, 1640 


J 


Japan, maternal mortality in, problems of 
(Hasegawa), 38 


K 


Kelly, Howard Atwood (Te Linde’s presiden- 
tial address, American cae 
cal Society, 77th annual meeting 
a Springs, Va., May 20-22, 1954). 

203 

Kennedy, Robert B., honored, 1202 (Item) 

Kidney, fetal, intrauterine function of human 
(Kirchmair), 1198 (Abst.) 

polycystic disease of, pregnancy and (Mil- 
lar), 1633 (Abst.) 

vascular lesions, due to 
(Howar d), 

Koff, Arthur K., In lie 959 

Kosmak, George W., Festschrift for, introduc- 
tion to (Taylor and Dieckmann), 1 

In memoriam, 1201 


L 


La sterilita nel maschio (Longo), 953 (B. 
Trev.) 
Labor and delivery, Demerol and scopolamine 
injections in (Passmore and Santa 
Cruz), 998 
parturients’ evaluation of drugs, tech- 
niques, and doctors during (Hing- 
son and Hellman), 262 
elective induction (MacKenzie), 983 
graphic analysis (Friedman), 1568 
induction (MacKenzie), 981 
management, changing ‘concepts in (Irving), 
24 


mechanism, teaching of, a medico- historical 
sketch of 200 years’ of (Rydberg), 
236 

normal and abnormal, electrical activity of 
human uterus in (Steer), 867 

outcome as related to electrical activity of 
uterus and degree of disproportion 


postdate, effects on mother and _ fetus 
(Daichman and Gold), 1129 . 
third stage, placental circulation during 
(Hoerman and Lemtis), 1638 
( Abst.) 
uterine anomalies complicating (Philpott 
and Ross), 291 
vaginal examination in, is the danger over- 
estimated (Prystowsky), 63 
Labor-room environment, psychological evalua- 
tion (Hingson and Hellman), 266 
Lateral pelvic nodes, therapy in cervical car- 
cinoma (Barnes), 489 
Le pneumopatic. sufethine del feto e del 
neonato (Valle), 955 (B. rev.) 
Lehrbuch der geburtshilfe (Koller et al.), 
951 (B. rev.) 
Leiomyoma of ovary (Masse and Carles), 
16 (Abst. ) 
Les groupes sanguins chez l’homme. _ Etude 
sérologique et génetique (Ruffie), 
951 (B. rev.) 
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Life cycle of woman, implications of nutrition 
in (Macy and Mack), 131 
Lobectomy during pregnancy (Corner and 

Nesbitt), 903 
Longitudinal mensuration, estimation of fetal 
— by (Johnson and Toshach), 


Low cervical cesarean section and extraperi- 
toneal cesarean section, clinical 
comparison for the potentially or 
frankly infected parturient (Ather- 
ton and Williamson), 1091 

Lower urinary tract fistulas in women (Miller 
and George), 436 

Lung, ee of (Gérin-Lajoie), 


Lymphangiomas of genital tract (Laufe), 722 


M 


Madlener method tubal ligation, modification 
of (Dieckmann and Harrod), 897 
Malignancy, gynecologic, common types of, 
occurrence of (Randall and Ger- 
hardt), 1378 
in pregnancy, maternal mortality and (Con- 
nell), 1061 
in theca-cell tumors, diagnosis (Pedowitz 
et al.), 1519 
Malnutrition in women in United States 
(Macy and Mack), 132 
Management of labor, changing concepts in 
(Irving), 224 
Manchester operation of colporrhaphy for 
genital prolapse, final thoughts on 
(Shaw), 450 
Maternal deaths, completeness in 
(McKelvey and Freeman), 
mortality, cesarean section, in 
— 1944-1951 (Schneider), 
committee on, of New York Academy of 
Medicine, history of (Watson), 12 
eclampsia (Connell), 1056 
embolism (Connell), 1057 
hemorrhage (Connell), 1063 
in Japan, problems of (Hasegawa), 38 
in South "corel States 1937-1952 (Ware), 


50 
in bie States 1933-1949 (Hoffman), 


intestinal obstruction 1063 
puerperal infection (Connell), 
rheumatic heart disease Cone, 1054 
Study, Minnesota, critical evaluation 
(McKelvey and Freeman), 29 
toxemia of pregnancy (Connell), 1057; 
(Donnelly and Lock), 186 
nutrition and infant health (Macy and 
Mack), 146 
nutritional status, epiphyseal maturation in 
newborn as related to (Tompkins 
and Wiehl), 1366 
Maternity, lama associated with (Adair), 
( 


reports, Dublin, 1197 «(Abst.) 

Mathieu Chorionepithelioma Registry, benign 
trophoblastic lesions in (Novak 
and Seah), 376 

Medical progress, seventy-five years of, 1878- 
953 (Bauer), 955 (B. rev.) 

Medico-historical sketch of 200 years’ teach- 
ing of — of labor (Ryd- 
berg), 23 

Membranous etiology and 
treatment (Greenblatt et al.), 835 

Menopause, effect on myoma of uterus (New- 
man), 1491 

Menstrual cycle, diagnosis of stage of, by 
examination of cervical mucus and 
histological study of cervical glands 
(Puder and Wolf), 1198 (Abst.) 

Menstruation, anomalies of amount and in- 
terval (Schréder), 296 

Mesenchymomas, feminizing, of ovary (Busby 
and Anderson), 1391 

Mesonephric origin of female genital tumors 
(Novak et al.), 

Mesonephroma of ovary (Daro i al.), 934 
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Metabolism in pregnancy (Beck), 104 | Nonoperative treatment of inevitable and 
potassium, in pregnancy, alterations of incomplete abortions (Johnson et 
(Romney et al.), 9 al.), 576 
Metallic foreign body in abdominal cavity, Novak, Emil, seventieth birthday of, the 
location of (Wolfe and Lozman), special issue of the Obstetrical and 
f an ieckmann), 72 iditoria 
Microscopic pathology of carcinoma of corpus Nursing mother (Richardson), 952 (B. rev.) 


(Corscaden and Tovell), 754 
Midpelvis, anterior (Hanson), 1576 
Minnesota Maternal Mortality Study, 
evaluation (McKelvey and 
man), 29 
Monoamniotic twin pregnancy 
179; (Hollaender), 


critical 
Free- 


(Crouch ), 
1639 (Abst.) 


knotted cords in (Swain), 720 
Morbidity in version (Rosensohn), 918 
Mortality associated with maternity (Adair), 

» 

cesarean section (Williams et al.), 607 

fetal (Calkins), 50 

South Atlantic States, 1937-1952 (Ware), 

maternal, committee on, New York Acade- 
my of Medicine, history of (Wat- 
son), 12 


in Japan, problems of (Hasegaw 


a). 38 
States, 1937-1952 


in South Atlantic 
(Ware), 509 
in United States, 1933-1949 (Hoffman), 


Minnesota Study, critical evaluation 
(McKelvey and Freeman), 29 


toxemia of pregnancy (Connell), 1057; 
(Donnelly and Lock), 186 
of intra-abdominal rupture of pelvic ab- 
— (Vermeeren and Te Linde), 
rates, fetal, comparison of (Decker), 732 
(Correspondence ) 
Mucous metaplasia of endometrium, myx- 
ometra resulting from (Solomon 
and Polishuk), 1600 
Miillerian carcinosarcoma, two cases (Mac- 


Farlane and Pritchard), 652 
Musculature, cervical, distribution and func- 
tional activity (Danforth), 1261 
Myoblastoma, granular cell, of vulva (Wat- 
son and Taylor), 1633 (Abst.) 
failure in pre-eclampsia and 
eclampsia (Burt et al.), 529 
Myoma of uterus, clinical observations with 
particular regard to changes in 
size and indications for surgery 
(Newman), 1489 
uterus, cystic 
(Lukié), 1180 
Myxedema, pregnancy in patient with 
and Kerr), 1623 
Myxometra resulting from mucous metaplasia 
of endometrium (Solomon and 
Polishuk), 1600 


Myoeardial 


Myomatous hemangiomas in 


(Burk 


N 

cesarean infant (Schneid- 
er), 1088 

and vomiting, prepartum, 
mine sulfate in treatment 
well), 1142 
glomerular, complicating pregnancy, 
effect of oxytetracycline in (Smith 


National mortality 
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Eminently 
effective — 


Relatively 
safe— 


An obstetric analgesic 
of wide preference, 
“Heavy Solution” 
Nupercaine® has been 
Council-accepted 
because of consistently 
favorable results in 
many thousands 

of deliveries, as recorded 
in the literature. 
Hospital records of 
countless unpublished 
cases further attest 

its eminent effectiveness 
and comparative safety. 


An illustrated booklet 
describing the technic of 


saddle-block anesthesia “HEAVY SOLUTION” 


with “Heavy Solution” 
Nupercaine is 
available on request. i Tie 


Nupercaine hydrochloride (dibucaine hydrochloride) 0.25% with dextrose 5 
Issued: 2-cc. ampuls 


in cartons of ten. 
Ciba Pharmaceutical 
Products, Ine. 
Summit, N. J. 
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Eminently 
effective — 


Relatively 
safe— 


for saddle-block 


An obstetric analgesic 
of wide preference, 
“Heavy Solution” 
Nupercaine® has been 
Council-accepted 
because of consistently 
favorable results in 
many thousands 

of deliveries, as recorded 
in-the literature. 
Hospital records of 
countless unpublished 
cases further attest 

its eminent effectiveness 
and comparative safety. 


An illustrated booklet 
describing the technic of 


saddle-block anesthesia SOLUTION” 


with “Heavy Solution” 


Nupercaine is erccaine 


available on request. 
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